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Cour teous Reader, 


8 the Author of ehis- Treatiſe, intituled, 
Surveying Improved, &c. has already met 


| with the Approbation of the Public, as well as the 
Experience of the accompliſhed Surveyor ; ſo all 


further Encomiums herein muſt be eſteemed 


needleſs and impertinent ; ſeeing the Author's 
Character can receive no Addition by any ſuch _ 
Embelliſhment ; : Only I ſhall obſerve, that as this 


Eſſay, in former Impreſſions, has contracted ſeve- 
ral Preſs-Errors, particularly in the Table of Loga- 


rithms, 1 Tangents, &c. ſo, upon this Edi- 


Rs | EET tion, 


PREFACE. 5 


„ 


1 | | R . * e. 4 ee 4 A 7 


tion, it has been thought indiſpenſably ed to 
grant it not only due Reviſal and Correction, but 
even, alfo, ſuch proper-Emendations and Augmen- 
tations, as may render it every way perfect and 
compleat, as well as conducive to the public Be- 
nefit and Satisfaction; which is the zealous En- 
deavour oe -- „55 
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and Books of that kind; but when we find fo large a Part 


cript of Mr. Cunn's Appendix to Leybourn's Survepirg) ſo 


prefilpe there is nothing wanting in it that. could have 


dapted to the Learner's Capacity, yet Practice and Ex. £ 
| Nate, is the Life of Improvement; but ſuch ſound 


ſuch Definitions, Theorems. Problems e 
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F we judge of the Neceſſity of writing new Books by 5 
che Number already written u r the ſame Subject, it. 
would render it needleſs to publiſh a Book of Surveying, ©. 
in a Year that has been fo productive of new Authors 


of one of our New Treatiſes filled up with a liter al Tran- 


that ſome, that thought they had got ſomething new, 
found the ſame thing over again verbatim that they bad 
before : Such Books ſeem to be calculated to ſerve as an 


Advertiſement to promote the Maker's Inſtruments, © 4 


rather than for the Information and Advantage of the 
Public, and rather prompted me to, than deterred me 
from, publiſhing the following Treatiſe, 
I ſhall notenumerate the Particulars contained in 1 
Book, the Title, the Contents, and the Book itſelf, being 
the moſt proper to be conſulted upon that Head, but 


een couched · in ſo ſmall a Volume, to render it a com- 
pleat Manual of Surveying, both in Theory and Practice. 
Indeed, I own, let a. Treatiſe be never fo ite 


otions and Demonſtrations, as are previouſly necefſiry_. 3 1 
ta the Theory of any Science, are the beſt Prepargavs. _ 


to, and the moſt inſeparable Companion of Practice: = J 


For this Reaſon, have introduced this Work | 14. 
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456 ht to FE. following and chief Part of the Book, the 
horns, of the whole being to aſſiſt the Learner to arrive at 
the Art of being a compleat Practical Surveyor. 
And in order to this, I have, (as every public Perſon, 
that aims at Improvements, ought to do) conſulted the 
beſt Authors; and, where have found Deficiencies, ſup- 
lied them; and, where I have found Errors that require 
a Correction, or Caution, not there expreſſed, I have 
given a Demonſtration of the Truth itſelf, and applied 
thoſe Demonſtrations to Practice in actual Surveying. 


- But though this Book be a compleat Treatiſe of Sur- 


veying, both in Theory and Practice, yet the following 
Abſtract of Practical Surveying cannot be amiſs. 
County Surveying, eſpecially that of Roads and Rivers, 
has ſome Re ſemblance with Practical Navigation, or the 
conducting a ſhip upon the vaſt Ocean, one being a Tra- 
ver ſe by Sea, end the other by Land, yet with this Difference, 
that, in a Traverſe by Sea, we only require, by the Help 
of the various Courſes deſcribed in twenty-four Hours, 
to determine the Point the Ship is in each Day at Noon, 


| 5 with reſpect. to re gag and Latitude, &c. except 


coming near the Land, or ſome Danger, cauſe a more fre- 
quent, or dens, E conſtant Lookout: But, in ſurveying 
Roads, Rivers, Sc. and in making Maps or Draughts of 
_ Juch. Surveys, we are obliged to delcribe every Winding, 
Cut rving. or Angle, or whatſoever elſe occurs, as it ap- 
pears upon the Spot, and to a Scale, bearing every where 
VE ſame. Proportion to the Space to be repreſented. : 

Beſides, the carefully caking of Diſtances and Angles, 
or Bearings, where the Roads are ſtreight, and the 
* Ground plain between the rn wet "which but rarely 
bappens: : Yet more frequently TEENS occur, and | 
are to he accounted for; as, 

I. When a Road goes winding or curving between 
on and Station, it is to be acccunted for by the Di. 


* | 1 in Page 144. 


II. When Aſt ents and Deſcents fall in the Way, as is 
en to the R. ads, it is to be TY to a hori- 


9 Plane boy Chap. VI. . 15. - 
MI. Leſt 


—_— 27 


S not being well touched, or ſome Iron or the like 
affecting it, Sc. correct the whole, as often as Opportu- 


Angle it makes with che Road; and fetting down care» - 
fully the two Angles, and the Diſtance between your two 


from the Road to any Scale that you project from, al- 
though you come not near the Object. N So 


tance from one Station upon the Road, and there is ano- 
ther upon the Road to be ſeen at a Diſtance from the for- 


determine the true horizontal Diſtance of each of the 


The PR E F AC E. 
III. Leſt any Error ſhould be contracted in the frequent 


ing of Angles, where you are obliged to take Sta= |. ) 
tions at fhort Diſtances, always remark the Courſe he- 


| tween. every two Stations, by the Compaſs as well as the 


Angle that one ſtationary Line makes with the other. _ 
IV. Leſt any Error ſhould yet be contracted by the 


nity offers and Occaſion requires, as you are taught todo * i 
it t by an Aſtronomical Obſervation, Chap. XV. Pag. 249. 
V. If fome Church, or Gentleman's ſeat, Fc. appear => 
at ſome Diſtance from the Road, take a convenient Op- =_ 
portuaity to obſerve what Angle or Line drawn from your ( if 
Station to the ſaid Church, Sc. makes with the Road ; =_ 
and when you have gone a competent Diſtance from the 
ſaid Station, ſo as to have altered conſiderably the poſi- 
tion of the ſaid Church, Houſe, Sc. obſerve again what 


— ww ztr _—— 


3 * 


Stations, you may thereby project two Lines, whoſe In- 
terſection is the Place of the Object obſerved, and gives 
its true Bearing from either Station, and its Diſſance 


VI. When three, four, or more . Villages, 6; 4 
Churches, Caſtles, &c. appear at ſome conſiderable Diſ- OS 


mer, and from whence you car ſee allo all the Objects 
before mentioned, be very careful in allowing for Aſcents' #4 
and Deſcents, and Curving of the Road between. the tus 
Stations, as before directed, and thereby gain the true 
horizontal Diſtance between them and you may thereby of 


other from either Station, and from one another, by che e 
Rules laid down, Chap. III. Sec. 3. Page 128. DE” 
All theſe. Helps ought carefully to be made uſe of, 4 = 5 
Opportunity offers; for although they do not ſave the — 
Labour © of goirg 1 to the iajg T il! ages, Churches, Sc. n 

hee 
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-where Roads are crooked and uneven, or attended with 
other Difficulties, they are great Helps towards corre&= 
ing the true horizontal Diſtances, according to which 
all Maps ought to be laid down, alchough _ Conner 
| be never ſo irregular. 20 

But beſides the Survey, and from thence a true Map 

of the Roads, Rivers, Towns, Sc. in their true Form 
and Situation, it would add very much to the Value of 
the Performance, and the Honour of the Performer, to 
keep a curious Journal of all his Perambulations, ger 
therein abſerve what Rarities, Antiquities, or other re- 
markable Things he meets with; alſo of the Product 

of the Country, or the ſeveral Parts of it, and how ma- 
nufactured; together with their inland. Trade; and (if 


2 maritime Country) of their Exports and Imports; all 


which will be looked upon as very entertaining, as 
well, or, to ſome Gentlemen, more than the Map itſelf; 
55 buc it is both together that makes a Survey compleat. 
Ihis Compendium of the Whole I thought more help- 
5; fol to the Memory of young Practitioners, than being 

| obliged to read the whole Book, or to be at the Pains of 
tumbling it, to find particular Inſtructions, whereby to 


be compleated in the Art of Pxactical SURVEYING, 


which with a Preſumption that theſe my Labours will 
5 oa Inſtrumental to, are . to the World 90 
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' Hunky WIISOoE. 


J 
# * oh i 21015 is z ig 2c Pal 
J 111 


* 


a ** 2 4 Aüneiben 1 i 05 1 on 73940 "+ 


F ö a 28 
0 at xJ * e109 0 } Pp 


\ £ 8 
p Y ; 4 


+. th. tits. 


er een? 14 * IT" 2 — 


* 


l 0 61e 


4 
A 


= SY WP 
. 


 £.< N | 15 7 25 N 2 


- - 
x 


1 Ni 24015 2 D 
rt ot N. IT may . 


5 85 * H METIC is the 


be 0 15 IE 18 only” . 1 50 155 De ; 
Wedel, ; or ce 4" 
"of theſe, are al Numbers whatloey . — 


, as there are man Rules (oc 
w Called) in. Arithmeyc og 1 per- 
of (va 0 


formed and Are 
Nun umeration, "Addition, Subtrsction, N 200 — 
perly be 1 5 to be ſome qr 05 te # abovementio ond Rales 


| : No * all the teſt, tho 82 different Rules 


| | for: any g 7 3 
Ob EL from e Ls in, wl 1 vo xx 


1 4 
eine 


x * 
, 


* I 8554 2 * - * . 2 ö 
k | Pal o * bo EO ONS. 6s n 0 
PTC. ² WU A 
£% * . 3 6 PET LI LEAs 7 We 5 — 5 # #*y Y Fi 

. 8 ; pa ) Iu boy * MN U 3 


3 | * hs * ch PX 4 * COT Bag ws 
4 FE. Bikes FEES 2 TON *. at4-- 387 wet a 5 
5 IT 5 3 N 4 


given by Addition, | 
Mc 1 
and this is gone = 


. | x 
< 3 * 4 py ; 
: 5 5 7 
3 ; 2 = N | 
Un Ee 
N 3 7 
r N 
* 4 * * 5 
* 4 * » 
W 8 "A RY os hd 44 
* 


: Etats 8 t : IF K x 
4 p #5; apo pn Jig Ig cet 
* | . Vs A, eh . — „ e 


| ber, the 
ne Ser 


* „ at 


. £ 
: "3 
Ng 25 *H:* : 4; * | 7 8 
: ww L 


7 


0 3 w „ 
r * . 


| more 
its 7 ſignifies Seven, Kc. | 


F 
* Nr r . 1 
WT ” 8 4 Fd ; . - 
* m 8 
- 


*. N $2; 31 4 * + 0 [+ 0 * 5 5 ö 8 | 
4 * . k 


* 
% 
6 
% 
y 
"Ty 
Kg 
** 
” 
= 


a L 1 ; ID 5 
* > * $ Fx 
PP... . - . aw # * . * 
-_ | ; ts - 
* * ge" 1 I oy 1 
£ a * 2 7 * 4 8 5 Ws 45 6.8 = * 
9 2 x : 
N : 3 , X ; 3g 
* 2 2 „ , 1 Ay 2 F —” » 8 : 6 VE ” 
4] > 3 $ 13 F * > A . "CP 4 
: We 


the firſt Four is Three Tho 


/ ART HMT TI 
third is ten dime the Value) of the road; che fourth of. dhe 


third, and fo on through all the Figures pad hence the Blacks 
. W as follows: 


* 4 "roy 
5 fil, WIE 2-04 
: 8 
op £4 J 
1% 419811 £ 
1 
} "- 2 \ 


| 1 
93 57 fg 

Begin at en . ad call var nes 2 . bie is 
an times ne ——— phe — Place | 


* 


We ebene wy s, 9 


276 {143-25 FAIL. cit © 


TAs oy Th 3 hes 


Hundred and_Fhi „ a ur 
For the firſt ta e 
is Thirty- three; the 


the firſt five Figures are Thirty T 
and Thirty-three 3 and fo on 2 the Nin, 4 us 
But if any g, an of Dee, but . to 
advance 8 —. 2 Hand: af than, a Place or 
Places higher, ng re water of (Gyphers; and hence 


a Cypher on the hand gf c. adds nothin” 
to its Value, — there is is e Reva eh to be 3 2 
advanced by it. — 2 
If there Re au, me Right-hand fin Bi it g > 95 0 
chat Figure a — ina we . b and 2 5 
makes its Value ten times as much; tha fours - <8 i . J 


but 40 ſignifies forty, berguls Fa e a vie he Right-bond 
. puts the four into the Place 

Thus 400 is Four Hundred, 4000 is F Vheuſand, 2 
And when a Cypher falls an ymber, it is 16... 2. 
A e of Tings, and © y a 


"I 
* 
3 * 


IP the Fi 2 on the be 58 8 


2 
. 


2 


* 1 
1 8 
. 
46s 45 
1 
8 | 
- 
4 
5 


2 8 5 Ty : 


8 6 . 
* . EY 1 
6 + 


zi # 


* 
4 1 
* 


Of. R 7 7 E 17 E T 70. 
hand of it 3 thus; Athy For our r Hundted and 1 205 


% 5 11 
Abe pier g Examples. 1 e 1 
5 — - \ 7 
5 7 „ „ 1 . * £5 25 , T7214 * 
- SAY Giite £ &b 4. „ „„ . a — my Y 


5056 Five Hundred and Five. | 
550 Five Hundred and Fiftys' :- 


- ' 055 Fifty-five (the Cypher here being of no g.) : 
6006 Six Thouſand and Six. 
... 6600 Six Thoufand Six Hundred. n Z 7-4 
6060% Six Thouſand and Si. 
| 9 Seven Millions, Eis ht Hundred ard | Nide. 


19 Mp 
| b070860Bg Six Hundred and Nerf N 75 — | 


wet . * 750 


Although real Numbers i in Buſineſs dom amount to above 


8 1 nine ur tetr Figures, et where they dog = ler, as to Millions 
wot Millions, and: Millions ef Millionsof 


Millions, Ke. f it is beſt, 
34nftead of contuſing the Memory with the Repe tion of the 


Word Millivns. ſo often, to-reduce it to one Word ; a8 ad of 


| oMillidns cf Millions, y Billions and! dere the Wotd ſhould 
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Millions, Five Hundred and F orty-thres Thouſand, Toa 
dred and Fen. 
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Denominations, without knowing how many of one Denomina- 
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make one * Nan or how many Wt make an Acre, & c. 
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| lows 
18 ie hid Bag 45 5 Pound in the ſecond 6] ; Pod, e and | in 
the third 94 Point” ” how, much is i in all the t e Bags? - 
. Set them down one under * and ray 3 a Line, ag you 
Then begin at the bottom Figure on the Ws 27 
Hand, and go upwards; ſaying, 4 5 is 9, an 18 |: h 
is 16, ſet 6 under the Line un ae 4, and for the to. 2018 95 
carry one, ſaying, one that I. carry and 45 is 10, and d —: 
is 16, and 2 is 18, which being the laſt Figures you 186 
have to add, ſet doyyn 18 — the Line before the 6 
Poank's havg' IT the Line 386, which is thei Number of 


Po the three B. - 5 725 210606 H -* 


Prample 251 armer hath four Fields of. Mando Ground, 
one of them contains 7 Acres, anather 23::Acres,>!anotber 4 
Acres, and the fourth 132 Acres ; how many Acres do they all 


contain? 
et them down as before directed, Be ing the Right-Hand 
Figures 6ver one another, and they will ftand thus: 
Then ſay 2 and 7 ig 9, and Jr 2 7 is 19, 7 
ſet 9 under the Line (under that Row of Figures next 9 
the Right-Hand where it was 1 rom) aud — 14 
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contained 


one, ſaying, i and 3 is 4, and 4 is 8, and 2 is 10, ſet 132 
down o under the Line and carry 1, then o tent t N p TI 

arry, and one is 2, fet down 2 under the x, t Woe 209 
5 under the Line i} os das of ARE £0 al, wg 3 
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Nis 4 * Fee hath be Palcels of b Ricks; : 1 
dne Parcel Eg is 9246, ang. in another Parcel is 5724, in ih 
third Parcel is 947, in another Parcel is 762, and an the laſt 

6 Pa arcel js only 96; how. many is there i in all the Farcels ? Fade 
It is the moſt, 51 2k ;for the Eye, (tho of. n 95 
. other Cynſe uence) to ſet down th the feat Numbers up 762 

permoſt, Hf which when done, proceed as in the two fore- 75400 947 
Fo going Examples, and vou will find the hve Parcels. a- 15 34 
| mounted to 16775 Bricks. | 
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till you get through the whole Row, and then counting your 
Dots carry ſo many to the next 225 as der have HONG: and ſo 
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Begin as before and ſay, 4 and 8 is 12, make a Prick or Dot 
at 8 and bear two in Mind, ſaying 2 and 6 is 8 and 
8 is 16, make a Dot at 8 and carry the 6, ſayings 6 78 
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and 7 is 13, Dot at 7 and carry three, then ſay.3 ane 46 
2 is 5̃ and b is 11, make a Dot at 6 and carry 1, ſay- 82 
ing, x and s is 9 which being leſs than 10 ſet down 3 
at the Bottom under the Line. 120 285 | 
Then count the Dots in that Row which you have 66 
finiſhed, and you find four of them, which carry to the 36 58+ 
next Row, ſaying, 4 and 7 is 11, Dot and carry 1, 774 
then 1 and 5 is 6 and 6 is 12, Dot and carry 2, then 
2 and q is 11, Dot and carry 1, gain, 1 and 5; is 6 


and 8 is 14, Dot at 8 and carry 4 ing 4 and 4 is pi 
8 and 7 7 5, make a Dot at 7 22 0 5 under the Line. 


Then count the Dots in that Tate, uch vs u find to be 10 "a 


therefore ſet 5 alſo under the Line, 12 the Number 5 59 is is the 
Sum of all the other Numbers. | „ 
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Set down all the fame Denominations under eich other; : 1 | 


| ; Pounds, Shillings, and Pence, ſet Pounds under Pounds, Shilling: 
under Shillings, and Pence under Pence, and begin at the leaſt 


Denomination (Pence) and add them together, as before direct- 


ec, only inſtead of carrying E at every 10, you muſt carry 1 at 


every ſuch Number as that elfer e is contained in 


the next greater; as in Pounds, Shillings, and Pence, you muſt 
at every 12 in the Pence carry i $o the Place of Shillings, becauſe 
JA Pence is one Shilling; | alſo at every 20 in the Place of Shil- 
1 you muſt carry one to the Place * Pounds, becauſe 20 
Shullings is one Pound, a 3 


Example. Three Men 1 me the flloin Sum, I genre 


know how much it'is all | 
1 n at the Bottom at Pence, 105 tay, 10 and 3 1 10 — 
705 is 227 which being 1 Shilling and 10 Pence, eee 
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is 28 and 17 is 45, Wwhieh being 2-Pound: Shillit * fot 
5 des Shillin e, 23, and carry 2 to-the Place of” 1 | * 17 
Pounds, faying 2 and 4 is 6 and 2 1% 8 and 4 if 
1% 135 hdg and earty 13 chen F and 1 17 AL | 
is 9 and 6 is 15 4 18, which being the 1 ty 
| ff Figure, ſet down 8 TS) the 3, and — 18 1 
18 8 hillings, an * ence is the wo : 
Bl of-the- "Vl Debi: Ws ed to be known. = 5 10 
But in this Caſe, as before, if the Sum denſiſts ef ſo many 
Articles that it is over-burdenſeme- to the Memory to remen- 
ber what you have to carry to the next- 1 "_ may 
make Dotsi as you go along as hefors directed. 


* Exaniple, A Farmer had- 7 Fields, containing the 3 Num: 

. 1 of Acres, Roods, and erches as nen us defued * know 

x bow much they all contain. Banne n 
Note, Vou may ſee in the Table of MING beforogalig, 

that 40 Perches make one Rood, and 4 Rood make 1 Acre. 5 


Begin at the Bottom of the leaſt Denomination, dying, 10 
| and 15 is 25 and 37 is 62, which being! 
FFF A, R. N | 
proceed, ſaying, 22 and 29 is $I, viz. 1 Revd, | 2 n 
and 11 Perches, make à Dot at 29 and car . 1 20 

11, ſaying, 11 and 6 is 17 and 20 is 37 1 


enn 9 1 200 
2 Dot at 27 and ſet down 24 under the rang 8 4 * 37” 
Then counting your Dots,” you find three, 
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e 2, faying, 2 and is "is, one 
e Rood anke a 4 and car 
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and 3 is 5, make a Dot at 3 and ſet 1 under the Line. 5 
ITzhen counting the Dots under Roods you find 4, therefore . 
fay 4 and g is 12 and 2 is 14 and 4is18andy' is # and B'is 35 

and 21s 37 and 5̃ is 42, ſet down 42 under the Column of Actes, 
and then you have the Content or Quantity of all the 7 Field, | 
N.. 4 Acres 1 Rood and 24 Perches. 


It will be needleſs to enumerate Queſtions in Addifion, the 


; Method of Working being the fame in all, if you do but take 
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855 UBTRACTION tencheth how how to fad the Difference 1 * 
tween! any two Numbers, or to take the leſſer Number from 
n amd to telt what remains . 

This may alfo be diſtinguiſhed into two-larts; 0. one Dens- 

mipation, or of RAT Net teen gifdtes'of ang eee 
6 Ale m m a 0 one mina- 

tion, 47 14 the leſſer under the greater ſoas (whether they. con- 


Nurnber of Figures or ng jt matters not, bur) 
ans the Figure towards the Ri ght d in one Number 


: may be juſt under the firſt Figure to the ep wes” in the other, 
| Wl then N the Figures — one, the undermoſt from 


ſet N the Remainder, which expreſſed 
acorn le Rules of N e . gires the Number ths 
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; 28 * A. hd id Aa of Aan 
e off 2131, 1 defire to Str his Nay ders and | 
get the Numbers one under the other, as above directed, and 
draw 4 Line under them as in the Margin. 


Thien beginning at the Right-Hand ſay, 1 from 2 and there 


remains I, ſet that x that remains under the Line, 
and proceed, ſayings 3 from q and thers reniains no- 45632 
thing, ſet down o under 3, then 1 from 6 and 5 re- 2131 
mains, ſet 3 under 15 then from $ and there remain? - 
ſet 3 under 2, and laffly; as there is nd Figure un- 10 43507 
ba the 4, take nothing froth 4 and there remains 4, 20 
fo that there were 43301 Men left. ce 
4 2 happens) foms-or all of the 1 
Figures de than its correſpondent Figure from e 
it ſhould be taken, except the firſt Fgure on the Left Hund 1 
which muſt be leſs than the upper Line; in this Caſe you muſk | 
borrow 10 of the next Figure towards the Ry ang d pay | 
* n for it when you come to that Figure, Ker. EEE * 


. ＋ 1 5 5 EFT ro: 
2 . Suppoſe out of tlie aforeſaid Army of 456 m— 


| | there were 9999 to be drawn, bow.many-would be left: / 
Place them as before directed, and begin jo the Right-Hand, 


there remains 3, which 3 ſet under the firlf g towards 


roped and ̃ is 10, but 10 from 3 I cannot, therefore 9999 
la gain borrowing 10) L ſay 10 from 13 there remains 3, — 
Which ſet down in the ſecond Place from the derb 35633 
Hand; then 1 that I er and 'g - 10 from 6 5 
dgeannot, but (borrowing 1p] 10 from 16 there remains 6; 
aer 3 and 9. ie 10 from « 51 cannot, but 10 20 3 
A = and there remains” 5; and laſtly, there being no Fi igure 55 1 


de Nemainqer of the Men is 35633. 


it ie paid in à Place Sher, Where every F igure has 10 times the 
3 Value of what they bad in the Place where. it Was borrowed; ; 
3 © thus, ff T borrow 10 in the Place of unte paying I in the 


1 Place of Ro os 18 equal to it, for 1 time 1000 18. is equal to 
ra Fo of SiberaRigh 3 is by A ; for! if o add the 


3 1 Number and the N ee together, if, their gum be. 
Wil ung to the greater Number, th e Operation i is right, or 
= x he ti eftion add the leſſer ber to. 4 OY 
e 
in Addition; and 1 he Sum is 145 632, ee 28885 
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E Pence, e or in Acres, Roods; and Perbhés, or whatever elſe; 
1 . e every Denomination in the leſſer Number under the ſame 
Denomination in the greater, as Pence under Pence, Pounds 


1 o 

E- | take thelefler Number out of the greater of the fame Benom 
1 pos ana les the Remainder under the Line drawn below ſor hat 
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tte Right-Hand; then proceed, 11 ing 1 that 1 bor- _ 45632 


I fay, 1 that I borrowed fol 4 and: there remains 3, ſo Wal y 
The Reaſon of Paying but x when we borrow 10, | i becaufe 8 


Work is 1 1 e ech ze ina . : 


* ein * 251 grid + | 
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Flsde che to Sum 4s you ſee in ther app ** aa 
beging at Pence, ſay, 3 from 8 and there remains 85 which 
ſet down under the Line under Pence, and proceed to Shillings, 
ſaying, 11 from 15 there reſts 4, which ſet under Shillings, and 
then come to Pounds; ſaying; 4 from 6 and there remains 2, 
which ſet under 4 then 3 „there remains 6, which hav- 
ſet down as 2 fee, thevo Ts __ Pounds, 4 N med 

enn 111470) 

2 For, Proof add the eee! 1 Shillings, und © 
Pence, 40 the lefler Number 34 Pounds rx Shillings 3 —_— | 
and. — Sum being 96 Pounds 15 Shillings and 8 Fence, Of | 

8 ing wn ith. the: uppermoſt Number, proves 7 Work to be 
Aut as in, Subtraction of one Denomination, ſo here, hen the | 
Jovteſt Figures are: bigger than their correſpondent uppermoſt ** | 
Figures, you muſt borrow 1 from tho next Denomination'; 'as, 
if you are in Pence, you muſt borrow 12, becauſe 12 Pence is 


2. Shilling, 'ang. pay. 1. fox. it in-The.- Place. of Shillings3--0r-in 
Shi ings, ns * borrow 20, and pay T in the Place of 


a 


* 


| | . K $4 utes 26 . - 
4 Ex Fa 171 . 100 Pounds, and A n 6. 7 — 
1 d 2 pay again No 5. | 
3 n the Adajys >| Ns. | T5: 07 5 
Begin at Pence, and N from o I can- 40% ᷑ĩ 0 :n@ | 
not, but T borrow 72 Pence, Lebic makes © 25 55 1 135 5 | 
| Miſh g) then 5 from 124there'rethains'7; and 7 
i LPS to Sillings, faying, t hint ker. 23 1 % "rg. 
rowed and 13, is 14, but 14 from o I cannot. 
dut T horrow 26 Spillings (one Pound) ſa ying, 1. 14 from un 
remains 6, which put ut wr Line in he Place 'of Shillings, 
preceed to Pounds, ſay ing 8 r that] 3 and 6 18 7 
renne ml Rr: Ts there Teſts * which place; yr 5 
der 6, and then ſay, f that'T'borrowed and 7 is 8 from 1935 


two laſt *. of Fi gc mow there nina, 2, wh 


a\ 


In HE T7 


being ſet before the 3, makes the Remainder i in all 23 Pounds, 
6 Shillings, 7 Pencgee. „ 
| The Proof i the ame a5 the former, e * = 
E. Le. Tha is a certain — wy Boo 
3 to ſet off from it 327 Acres, 2 Roods, 
and 33 Perchęs ; oy much will che other Part contain after 
that is ſet off? F. bs 
=: T6 al muſt mind in Perches, to 5 be- 
3 cauſe 40 Perches make a Rood, and in Roods to borrow 4, be- 
| cauſe 4 8. 8 an dees wht re _ __ od 


ks area ich 
"1 To 


* 4. wr {© > 


— — _ — 2 ——ů — E bb os Ni Br eee ee ANG EEO et ages. '- 
N * * * 6 * * * , * 9 , : 5 N 


| Ros Finds. Begin at Dries 33 Gam of 
„ 00-45 bQO 7 cannot, (but borrowing fo) * 
8 „ 1 83 40 there mains 7, Mn t 4 
1 — 3rfrom o.T canmat, = 
, but borrowing 4, 3 from 4 che re- 
— „ wer range that I hUf̃ o and 
. 190. . © 1 718 fram 10 there raſtis n, and 11 
; mat 1 borrowed and 2 if 3 from-av © 
F. 2 2 522 ——— re ef | 
: * * rows 


"$; 1 11 1 V. nun de 682 


n 


0 MUL e e * 


ee, 


mn 


. re 3 
The ET 


| Number ar; Number aſe 
Numper to multiply byz 218 he Proj e 


by the Multiplication. 1 
Wa Fa 3 the ee 
e b 


8 


AN HN ETI tug 
4 ft proper to make the graa of the two given Num- 

tiplicand; neverthelg(: | rt de Produ Mul- 
it amounts #0 the dame in and the Product will 
orde to he ore expolitc uf fy peoforming Muktiplications 


* 4 nk hr areas ek aa 
OS 935) DABNL I 02 07) # 5 


— 
— 
— 
— 
. 


4 
42 
— 
5 


— 


2% 


ja 


— 0 ” 
5 — * 
Fo Þ 
oo 7 


Ea 


& 09 


: 5 4 "#1 L ; nd TS 
5 . f : 2 n "FA 
N 4 : 8 2 11 * * 8. 9 1 * 
3 times; 1 * 
+ 3 e SIRE 
K. 


4 
=_ 


3 times 8 is j 


' mY — ME wats TO FEES HERES + 

. N #*j &5 "T5 2 1 
% 4 times 4 18: J 

W | ©. 19; 3 


A + IC 
Af + tl 1 31 
* t 9: = 
* * . £4 * ; * x 
I 350 & it 1 1 Br) hy F * 
. , - 
. 42 


4 . 4 
"FE vd | Boi 1 171 4 8 „„on 
s * \ + 


- "*, * * : 1 i . i 3 


LIST EA 10 T6771 LL UI be $56 3 3 ien [on FY: 2 
hi ' 4 | * 
| 4 £ 11 4 


42 rk 12 75 rings ee Ta 1 


* 
» n ; , ry * 

4 7% # wh e N F MIS "ft £3 1 4 "1 p 
113 1 4 + 4 4 "is 153 14. 9141 1 4 wW «as 8c + 

42 a : 

# 

> 1 J w * 
os mw Ps 

* 

= — 


al BEE FEEL. * 1 12. 
Let it n 57, et ien ek 


5a 


" having found the Produ of- the latte Ty 


: : 7 24 7 
_ 7¹ 2 9 2 add them tcgether, fa 
1 — ſo proceed as in com 
) nich l the Product 


of ET cke * 27. 


| obſeryingrs' plice the firſt Fi; pure of ea 
Product a Fare B higher towa the Left-Hand ; 9 83 3 Bic rel 
: 1 as in the adjoining Txaniple; which I mall only pu 
wn the jg berg to, cauſe the Method of nn is the 
as * Rk | 5 
Fo . b 7 But 


— 


* aN b. | {thy leaſt hs nn 
4 368 ſay a you fearn in th&Nfilltiphcdtion' Fa 
4 Eh p 7 OM 8 is 56, ſet down 6 and ELIE then 760 

Y {$93 4 9d 5 that 1 carry N W — 

| *M a ah the Bade is 215 4 41 5, own | 

4 5 Ne the je as they then ſtand make 2 6, 

4 the product of 368 multiplied by 7. | 5 

Y But if ou multiply by mate Figures than das, Joer 

__— multiply y one Figure at a time, beginning at the Fi _ next 

. the Right Hand. and ſet the Pr doyn as in tł ane 

. abbve; and then W to the 7 Fi "gy re of th | 

3 and ſtt the Prodiidt that t comes of ler bel om 

. comes of the firſt, only one Place m ow to np dg Lf pro 
= and continually follow this Method 25 TU] 

* vou multiply by; and then add ing wag r 
4 28 "ya ſtand, the Sum i is te Fi of ek 8 oh 
1 1942 —— 6 1 

A ot n Ria 7 6 hey hn ale 152 4 

3 Srhe 7 is oftentimes the } 

2 112 il ſan A have, been, if, funding 0 

4 7 Pla Lans oY! he-Right- Hand, LO he Product 
bk Kh Hy is, tem timgs as. much as the 

4 - "Produt of th fon Number tiplied iy 3. 2 5 | 
3 : 1 1 Pg 85 e 1 28 201 47. E | 
. . Multiply 12198 by . 

4 bo lace them as in the Margin mülkip 1 I by 77 
. mi the fore 80188 1 e is directed, 

B iss ebene | e e Los | — 6 

4 27 is 29 whichſer(not under 7 but) acer 55 e qe 
Eh. | $ 1s 16, ſet down. 6 and carry 1, and fo ret] © 

1 0 (2 16 54) 


2 18 12 


1 REP multiply by any reater Number of Fig „ the Rule 5 
a” $2 N 8 : 


* 
= 


Of ARITHMETIC. = 


id le” 
But in ſome Caſes of multiplying 2 84 
aid Figures, ſome Labour may be ſay=  — 3 
ed b help of the following Table being 1222187778. i 
C07 Heart, and is of great Uſe in re- 1086389136 

| Feet into Inches, or Shillings oy 678993210. 2 
into Pence; as bra thew when, Lee 28 aa e 
to Reduction. „ TIGIIUS Sr — — 


3515826841 38 a 


As the former Table of Multi. 
— [oe — hh : * — reaches to 10 times 10, ſo 1 
J. 2 20 3 24 this runs r unntimes 12, as 

If Ideſire to knew bee ended ; 


122 |=} .: - - 7 times, , find 11 at l of 
rr the Ta le, and under it 73 
e e Links Lak ff xx in ral. | 
55 50 55 |- Ot | N - Multiply 2785 by 12. 
2. E L003 Us all ti Td 
1 Bet'them down'as nase tau ught, : 
Fr — inſtead of ſaying, mes: 81 is 2 
7 70 77-184}, ©; 2051 Ce. fay} 12 times 910129 © | ES 
— 1 — is 60, ſet down o a d 7 
134 TI 7 . 2 2097 63 then 12 tines 8. 11 C2 + 8 he 
[= is 96, and 6 I carried s ͤ 5 
B 102, fer down e , 334⁴⁰ — 
— 1 — ee 12 times N 4 +71 = 
19 [a0o[119|120] e, e ee 
| Bi 8 Fe: carry 15 33 17 5 lh =Y 
Ries Tas nc * | 429 7 2 then you ** 33 24 „ 
on 9d 
12 1120132 — . 4 25 eee male 


91 #E —_— A 


Any Number multiplied „ may be done 5 | 
Way: As, fuppoſe'T would wan. 120 2 U by 2 24 6 — 65 the 


. W the Work would Rand as b below. Nut 1865 
5 =p | 
f n ; - 


3 — 
— n 


2 


A ſtion abo 
| n above, you may; as 
— 4 cand down 1 Ein 


G; es Ar 


4 
110 


zor, any Number confiſti 
ſo many Cyphers to the: 
6 eee 


ak * 11 umhe 


off RUE He 3 


i 3. If eee © 
-and Multiply; #6 
= D e 
= - nexa Nufef Oy 


nf e G5hph 


Tarcdere th 
3581 * by 5570 


E e 5 


. W eta MET Fo 
© But - becauſe the Fi I, in Ir are both F of IE: of x, which 
2 neither multiplies nor divides, a 
2 roduce the Maag LATER aver, as ig ch 


d then to 
| fenenrionea Oo Flea tn a fn Noh Targin. . 


G . eee a Number givemto multiply hy 
& rand Cy ers, ſow 


Ithplicand, 
> ET looo is 1 27300 i 


ltiplied by al 


Mul li ey if Theres 
bb Vd ene ad yu Ah pleat he Pr rpduct! 25 Wh : 


| Cyphers, 
in the A ipliers; 00 thc 1 trie E 
„ ane. A 27 ao, 
2s before itz the | . : 


_ = 
=. aylicanl Nd fant, lier; an ſhall 
equised e 54 15 ER 4 


I there on a C gue jnangwidde Ph c 


F . W 15 BR Buborl s: 101 


theref ore d does b ＋ 


Ie I i £4 on 82 © Muldpli - 
A i ome i glen han e the other) 
lication, 


1.17 ee in ee hoy Ta 


88 


ultiph) die Figures güres 


* ＋ | 


by 27000, 


phers it. e es 
5 the Lefr- 


three Hlages, Ha And cus 


Oo ARITHMETIC 5 
But to multiply 358 by 2007, it will ſtand as fallows: - 


* 4 


; 3581 
qua 10. n "ROOF * 9 . 
— 1d nene F —— ,,, ' 
PLOTS 2107 25067 9 Li i , [471 
; 7162 ) Sic 
Kays Fe — by n en een f 
a bun ha „ 7187567 W 4 


bo 704 | ra gr greater aber of Ciptits, tin 7 1 ff a 
rogerher o or + "i 
bun v5 67 1 'f "> Duet ceo rag rea 9 7 


* 0 x * 
— 1 * * 
FRE OP" 8 ry * * 1 Ti "00.25 2 MY E. a & ? 1 4 2 by = WEE — — — * 


% * A * = * 7 
{ 4 i + 1 2 5 5 . 4 1 5 
: 0 „ 
' - 1 * 1 * 
? 183 8 þ TT) 143 FEY; 12271 T's e L 
” : TT b. r S yg £3 „ 4 14 
+4 ids 5 a th — , . 
/ 22 
_ 0 'D 1 1 8. 10 Ny 
3 "EF . 
* by 


NIVSION teacheth to find How often 4 leſſer Naber 
may be taken out · of, or ſuhtracted from à greater; an 


what remains, and conſequently; erer at one Operation 
what SubtraQion does at many. 2 05 al ac 
An Gedi Divi ii Wett of foil Nuinbers, the Divi- 
N geng, the Diviſor,' the Quetithtz' and che Remainder. 
de Dividend is always che biggelt Numbet of che three, and 
is the Number to be dwidetls ! et 75 1 1603, eg b at 
3 Diviſor is the Number by which the Dividend is ro be 
divi e e 0300 1290 II O08 22 
e” 0 e Quoitht'is the Number of tinies in which the Divito is 
contained in the Dividend; „ and A ban 
SY Remainder'is the-odds Sat is left after the Diviſor bath 
been taken out of the Dividend as often as offible; as for In- 
ce, If it is aſked: how ofteh. L can have 3 ff AA the Anfwer 
W re Fee and 2 "remaining; F Bert 14 is the Dividend; 3 the 
viſor, 4 is the Quotient, ali 2 is the Remaindet required 
ehe sen and Diyifioti mutually undo each other, for 
wie two Numbers have been multiplied together, and a Pro- 
duct found; divide the Produ& by the Multipcand, and:itihall 
'br fora, Quotient the Multiplier; - or divide the Product by-the 
Multiplier; and the Quotient ſhall be the Muftipficand. 0 
Again, when a greater Number hath been divided by a leſs, 
and a Quotient and Remainder found, if you again multiply che 
Veen by h 5 an 1 in Ape the F af 
l 18 70115 os IH! S Te) 1/701 210 I8 


— 


© OARITHMETIC. 


of the Quotient, or adding the Remainder, if wo be, to the 


Product) it ſhall again undo the Diviſion and produce the firſt © 


Dividend. 
Hence the beſt way of proving either Diviſion or Multiplica- 


tion, is to make them reciprocally (by undoing) prove each 
other, of which I ſhall give ſome Inſtances at the Concluſion of 
this Chapter. | 
There are ſeveral Methods i Diviſonz I ſhall in- 
tance in one of the moſt uſeful and plain of them, and that 
hich may be done with the feweſt Fi igures, or with the 2 
Trouble, and m 2A be proved by common Addition; and fir 


to divide by one Figure. 
It is required to know how often I can have 5 in 793, and 


| how, much (if any thing) remains. 


Ber down the Dividend, and on the 8 | 


os on of i it the Divi av m alſo on the Right- 
507 750 58 hand for the ER 5 4 ou ſee. | p 


4..35P Then, beginning Nene Aer ſay, how 


24 3 5 (the Divitor)? in ( firſt Fi igure of the Di- 
„ 35 = vidend) 2, which can be but once, ſet 1 in the 
Qpotients and ſey, hg 5118/59, Which, ſet under 35 and fa 5 


kane there gemains 2, which ſet over 7 and, cancel the 7. 
Then ſay, how oft 5, (the I vil or) % 29 (t the 2.that ſtands 


j 


over the 7, and 9, the ſecond} Figure: in the Dividend), which 


you may have 5, times and no mots & : 5 in the otient, and 
by that 5. multiply the Diviſor(5)ayingy 5 times 25 24 whic 
ſet down ſo, as that the 25 may ſtand under the 29, Units under 
; Vnits, and Tens under Lens; then ſay, 25 from 29 there re · 
mains 4, Which ſet over the 9, and cancel the 2 and the { 9. 
Then the laſt Figure i in the Dividend 3, in the Units N. 
| and 4 (over the 9) in the Teng Place make 43, ſay, how oft 5 
un 13 zb. wer 8 times, put 8 in the Quotient, and ſay, 8 times 


over ou laſt Fi MT the. Dirie 125 at A he 43, 
1841 58; the Quotient; and 3 the Re 50 wal ſqught 

Fot the Proof of this Diviſion, a ogether a A 
that are below the Dividend (taking i 10 #444 25 b the Re- 


[ mainder 3) in the Order as they ſtand, ſaying, is d 
55 andd 4 is 9, alſo 2 and 5 is 7 ; ſet hem: pelo « t 11 LEFT 


common Addition, and if the Work is right, the 7 i will be 


che ſame as the Dividend, (as is here) or i it is not the fame as 


the. Dividend; the Work is falſe... 
20 Por the Figures below the We are the eint Products 


5 iof the Diviſor And Quotient multiplied together, and I have ob- 
* 


i 


*. 2 ſet that under the Dividend, and under the 43, en as be- 
| La directed, and fay,, 40 from Zithere, remains Which us 


Fieu Lures 


% 


; OP ARITHMETIC. 21 
ſerved before, that the Quotient multiplied by the Divifor I tak- 
ing in the Remainder) will produce the Dividend; therefore, &c. 

But they that do not regard this Way of proving Diviſion, 
may do the ſame Queſtion with fewer Figures, yet much in the 
eſame Fenn hee: n 

Place the Dividend, Diviſor, and Place for the Quotient as 
before, and ſay, how oft 5 in 7, which being once, ſet i in the 
Quotient, and ſay, once 5 is 5, from 7 there re:. 
mains 2, ſet 2 over 7, and cancel the 7; then gj, 763 
the ſecond Figure in the Dividend, in the Units $5)/g3(158 
Place, and 2 over the 7, in the Ten Placey 7 
make 29, ſay, how oft 5 in 29, which is 5 times, and 4 re- 
wains, ſet 5 in the Quotient, and 4 over q, and cancel the 2 
and 5; then 4 (over the ) in the Tens Place, ang 3 (the laſt 
Figure in the Dividend) in the Units Place, make 43, fay, how 
oft 5 in 43, which is 8 times, ſet 8 in the Quotient, and ſay, 
8 times 5 1s 40, from 43 and there remains 3, which ſet over 
the laſt Figure in the Dividend, then is the Quotient 158, and 
the Remainder 3, as before. „ 3946 
I deſire to know how oft I can have 72 in 5728 9m:9ʒ. 
Place the Dividend, &c. as before, and fay, how oft 7 (the 
firſt Figure of the Diviſor) in 5 (the firſt Figure of the Quotient) 
but becauſe it cannot be, take in one Figure more, and ſay, 
how oft 7 in 57, which may be 8 times, becauſe 8 times 7 is 
but 56, which taken from 57 there would remain 1, but. the! 
S times 2 is 16, but x that remained before, and 2 {the third 
Figure) in the Dividend) taken as they ſtand, make but _— 

_ cauſe we cannot take 16 from 12, we muſt put 1 Teſs in the 
Quotient, amd inſtead of 8 put 7 in the Quotient. 
Note, H#hen ave divide 7 more Figures than one, we muſt previ- - 

+... - oufly- comſult whether the reſt f he Figures of the Divi r (al 
doell as tbe finſt) will bear the Figures cue propaſe to put in the 5 
Quotient, before vue ſet it duauv n. 
| Becauſe I could not have the two Figures of the Divifor 72 
In the firſt tao Figures gf the Dividend 57, J muſt make uſe of 
the firſt three Figures of the Dividend 572, © 
in the firſt Operation, and then beginning 44 
the Work at the Right-Hand, and multi- 99 
(he Ger la Figure of che Divifor) by 79 * 72)87749(795 
rom : | 


- 
* 


0 . eo WET RL | 
(the Quotient) fay ing, 7 times/2:18 14, from Pe 
2 (thexhird Figure in the Quotient) 1 cannot, 1 borrow:20/and 
Sy: M from; 22 There remain 85 which ſet, over 24 and jay, 
Ji times. 7 is 49, and 2 I borrawed.is 51, from $7, there re-- 


. { g 5 
- e 4 / * 
89 


\ 54 ! 


7 0 AK T 1 E - RM. 
2 ODD ſet over 75 and cancelling oe 5725 the firſt 


done: 

my 1 w ouſt ke inanoghe r Figure, of th Dividend, which 
SH with, 68 above, an taken i in order as they ſtand, 

Bale 68 „then py how oft 7 in 68, w lich pole. Arme, 


but before you ſet. it am in the Quotient, cg n 9 9 times 7 
53, from 68 there remains 5, and 9 times, * 18, which, 
cauſe I can have fro 50, 1 place 9 in the Quotient, nk lays! 

times 2 is 18 from 8 1 cannot, but (borrowing I0).1 oy 

there remains Ager ire ee and pancel 4 8, tea 9 
times - 7 is 6 3, and * that TI horrqwed is 6. rom 68, and 
remains, 4, which ſet” over. the 8, then the Figures you cl to 

work with are, 409, fay, how. oft in 40, ene times, ſay, 

5 times 2 is 10, from 91 cannot, ut 10 from 19 there remains 
9, which i {et over 9.(the laſt Figure i in 35 e and then 
5. times J ds 35, and one that I borrowed. is 30, from 40 there 
Temains 4, Which ſet over O (the laſt Figure of 2 and the 
deen is. ufer, the Quotient i is. 795» and. th an- 

der 49. 21150 en g Sbaizms T 26a 
2 N Reaſon, of cancelling, the Fiore #5 ta prevent noting 7 

ase of ane (twice cher, a. Puzzling the Mean t | whic 
bun mage. N Sri} 8 Ri ni adn lo att 212 tit? 


5 —. ef Mead 90 Divikes 1 21 eaſtef to the Me- 


17 but e e more R _— | fue en for the Sens 
eople do. n 


| tho 4 15 0 
; ate Wine 500 5 f f ö 
3:50 Ai W Queltion of dividing 5728s 
| the: 22 e Jo] 2 as in the 12 — 0 I ee and 
WOE © uſe you atmot have 7 in 5 Ys ow oft 7 in 57. 
| Ws 28c ( „which with the Conſiderations before . 
2 72 9 796+ a tioned, you will find to de 7 tives, put 
9 4 „ and ſay; 7 timeb 2 8 44 


1 | ore (becauſe i Gor lt 0 Pie * 45 
. 1 77 — wo wo : ©. ae e ff 7 gurt IT 
3 . — ben | Tee ee dae, Fg Fe 8 58 | 


09 — ere 22 en 5 3 fr 
r Fe ther?by OL ig A Rules of Sab- 
e 2 29 7 504 from 92, Here a4 open 
3 68, ta which" bring dow a our Fea Pigu 
M 4 ich is 8, and it ſtands ere 46597. £ 
5". pe Gt bar in 0 0 2 ydu habe ꝙ titties, place'$ 
HF nt, und Ja e is x8, i doh 8 yd 
| an 


# 


EJS 


— 


Of ARLTEMBTIG 2; 
and ꝙ times 5 is 63, and 1 is 64, which ſet down as you fee, 
and ſubtracting 64 from 688, there remains 40, which ſet be- 
low, and bring down ꝙ (the laſt Figure in the Dividend) it makes 
409, in which 2 as. i the other Operations you find in 


the Quotient 79 * * remaining. 


The beſt Pooh of ition is by Multiplication, for if you 

multiply the Diviſor and the Quotient together, and to the Pro- 
Aucꝭ add the Remainder (if any. be) that Sum ſhall be the ave 
with ee e if the Work be right. det re 


* 


ent 2 i bots "Example in Phe foraging” e 
eee 
0 W * by e Diviſor - = „ 
25 87 2 3 Fri G $0 ro migrnadl” | 91.0 800 . 


*&* 


$94 


= 


Dons 50 und 21 10 * pe (28 $i ally wü. 
q * 


The product IT 57240 
To which: add the Recaitider x A „ 


*. 


267171 


— 5 2 — 1 2 N „ 7 r 
The Sul f is N e e e 37289 


"" Which being equal to we Fer roves” the: Diviſion to 
; i ve d I 1; N (Gl 
i UET-2$38: 135 4 475 1 . ; v4 115 oy, 8 


wn eee | Cintratfions in Divifon; « 


ee ar 2 


wo 21 -. 


Ns = If a Nanmber i is to be divided by Number confiſtin 

and any Number of Cyphers annexed, cut off as many 725 

from the Dividend; towards the: Right-Hand, as there are Cy- 
A t the Djvitor, 0g. the Figures left in the Divi 


is, the tent, plc 2 6 5 t-off ate "the Remainder. * 
de 3738 by 85 be Quotient 1 5 „ and the 


1 Np, or if jt A 2 by 105 ches woffent 15 


573 725 8 remains, &c. be divided by any N 55 ? | 
2. Number is to be div1 umber of one or 
more Fi ures v ith Cyphers annexed; 19 2 the Cyphers, and 
"cut off from Right: Hand: af the Dividend: as many: 
 fwheths iP guren pore ers it matters mot) and work, as in 
dmmen Diviſion; the Quotient ſo found is the true Quotient, 
and the Remainders with the Figures cut ol is the true Re- | 


mainder. | one. 
Divide 3748 by 240, the-Quotient is is I5, 24)374ʃ8(15 
and the Remainder 14 (wick the 8 that was 134 
_ off lod: it on — Ted is 148 
„„ ee eee 


N 


I 


, 07 R E. D U e 85 


Acres into Roods or Perches; or the contrary, 
Acres, c. and it is of two Kinds, viz. to bring a greater De- 


e 
HAP. VII. - 


rb ETION is bring ing the lde thing ried 2 dif 


rent Denomination, as Pounds into aca, i or Pence 
erches ren 


8 5 into a leſſer, as Shillings i into Pence, and ts perform- 


by Multiplication. 
he other to bring a lefſer Denomination into a greater, as 


Pence i intd ne . and is done by Diviſion. | 


Reda aim. Defenting. | 
. Queſt. 1. In 1728 Shillings, how many "NF 2 


of -Berapde 12 Pence make q 9 Shillin 255 multiply 1728 by 12, nd 5 


"if you work by the Direktion given in Chap. V. to- 

1 wards the Concluſion (where you are taught to mul- 
tiply by both the Figures at once) the Work will ſtand 

—— ., as In the Margin, and the Anſwer then | Is 207 35 Pence 


e in 7728 Shillings! © obe e dra og 1 


a LP 0 2 * 1 


i, 2. In 1728 Pounds, how many: SbiViogs?. 


Ir 


k p N (x 28 
: f 855 are to confider th t 105 bone Pound there = 20 
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things, and thoſe cut off are hundredth Parts of a Farthing, &c: 
And, if the Fraction had been to three — the Remaiader 
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: Example 1. a 1 | 4 Example 2. 1 
1.24 1 68.7 = | 


65.96 3 93.998 
6829˙555 — 25 bo 
——_ 5 SE 
 _ 7034-958 292.849 
Te Reaſon is this (Example 2.) the 7 is 7 Tenths, which is 
equal to 700 Thouſandths. The next is 98 Hun- | 
dredths, or 980 Thauſandths; the third is 7 Hun- 700 
dredths, or 70 Thouſandths, the laſt is 9g Thou- - 980 
ſandths, which ſet down, and added up as if they 70 
were whole Numbers, will produce 1849 Thou- 99 
ſandths, viz. 1 Integer to be carried over. the Point, = 


and 849 Thouſandths as a Fraction, K e 1.849 


S8 UU TRACTION n DECIMAL&.,, 
1 N- this, as in Addition, make the whole Numbers even at the 
1 Right-Hand, and the Fraction even at the Left- Hand, pla- 
cing the Points right over each other, and proceed as if thay. 
were whole Numbers. e e 
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But if there be more 1 of — in os Diviſor his 
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' Places of Decimals as in the Diviſor, and proceed as before, 
and the Quotient will be a whole N umber. 
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counted a Decimal. £ 


\ 80 1 Divide 968 by 8. 75. 


= - 8 dou 7 5 5 _ Vlogs of Decimals in the Diviſor, 
more-than in the Dividen 
two Cyphers to the Dividend, 8. 75)968. e 
and perform the Diviſion. 8 3 

But when I have gone throꝰꝰ 350 

all this Dividend, I find 550 
remaining, put a Dot at the 
Quotient, and annex a Cypher 
to the Remainder, and proceed; 
and the next Step you have 250 
remaining, to which add a Cy- > +a 
pher, it produces 2 in the Quo- ee 
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„e to — Art of er 


: of the T 2 5 of 5 containing fach 
Definitions, Theorems; and röblems, as are 
. "neceſſary to the underſtanding the Practice of Sur- 


veying in general, with Plain Trigonometry, 
RENEE and N 00 baids a. 


2 


HE An of r teacheth how to find the 
Area or ſuperficial Content or Quantity of any 
Field, Cloſe, Wood, Common, or any Plot or 
Parcel of Ground, however ſituate, or in what- 
ſoever Form appearin g, whether regular or ir- 
regular. 

| n order to the better underſtanding the Art 
of Su ing, both in Theory and Practice, it will be neceſſary 
to introduce the Directions therein, with the following Defini- 
tions, Theorems, and an We ſhall r wi 


.C H A Pp. | Bos 
of DzyiniTIONs. 


A Point is a defined ay different PRE butcall 
| tending to the ſame. Purpoſe : Some ſay it bas no Part, 
becauſe a Part implies Magnitude, and Magnitude may be (or 
imagin ned to be). divided: But a Point canmoty: it _— 7325 


Fs 
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can be imagined, and fo ſmall, that it cannot be vidi 
Auer yet i it is an indiviſible imagigary  dmall. Something, begauſe 
4. A Lint is generated ör protluced by the Motion of 3 Point 
and the Motion of nothing can Poduce nothing, 2 Right. 
ine is the fieareft Diſtance between tiyo Points, as B. Fig. r. 
and is 25 by — ng the Feder A e ma be? ter- 
minat e ſame two ointa, but is er than a Right · line, 
and is by moving the Point Edele, af ACB, N. 1. 4 
Line is he FA Magnitude i in Geometry, having Length, 1 
no Breadth e OR 10 IND 8 
| A Super fictes is the ſecond Kin oy agnitude, in eome- 
25 1 Lengrb and Breadth; bu 10 Thickneſs, and is pro- 
| duced by the Motion of a i as a Line is by the 
Pig: 2. Motion of a Point. The Extremes or Limits of a Su: 
b perficieb are Limes, and under the Denomination 
e ohe Kind or o other are catnprebended all Figures 


wWhatſoever, boy be the Subject of this Kind of 82 5 
2 called 40 Seh of of 2232 The Plain EF Hus wp 


ga Lan 

„ee "third Ge Magsitad iu Salle i tabſthe 
three Dimenſions of Length, Breadth, and Thickneſs, and is 

| _ Subject of one Kind of Menſuration; Z 1 not of _ of _ | 


ger, l is ade by 2 Inclihation - and rhcethig > df i 


II . 18 ow ory exp 7 4 vole) ettors, the chock 
3 -* ul of tne ngle meant, ASt 
* i, 2265 1 Avi he 50 le B, of the Tri 52 
5 Angie AC , eite the Angle 


© Triangle ABC, "oe 8 
8 — be they Ends of. Angle, vi Rightt, -Aoute, and 


EIS Aegi, 1 dt whieh-is raſf Los Degrees © b 
vulgarly a true Square, as the Angle ABC. 
I 7. 'An Obtuſe-anghe is greater than the Right-angle, or is 
5 . without or more * a true Square, as ABD, which 
. 5s greater than the Right- angle AB C becauſe it con- 
tains both the Angle ABC, nod the Angle CBD. 
8. An Acute or anfleis les than go Degtees, or a Right- 
angle or true Square, as the Angle A or D. | 


3 : = A Pearprodicular is a Right- linie, which ſtands upon andther 
5 . VS - Right-line, ſo as to make Right angles with it, as the- | 


: Line HF is perpendicular to the Line EG, We | 
5 eee pe G2 Þ = | 
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Or S ſome are regular, ſome irregular. . A 
1: Regwiar* 92 are bi three-ſided,y four-faded, many- 
ſided, or eircular. W. 11 ” 

Three - ſided Figures are called 7 riangles of which there * 

two Sorts, Right angled and Oblique. 

10. Right-angled Triangles, are thoſe that bur one Rights 
Angle, 110 two e as the Friangle 8H Rig 0 
right-angled at H: In theſe the longeſt Side is called I is 5. 
the patßeniſa, and the utlier two are called Legs... 

11. Oblique Triangles, are thoſe that have no Right-angls; 
but all Oblique-angles, as DEF, Fig. 6. and. of theſe are the 
| Ky; kinds. 

n. 


12. Equilateral Yale which path Fl its Sides equal, ; 
and con ſequent all its Angles, as G H 


13. An Iſoſceles Triangle, e which hath — . (and conſe- 
quently, the two Angles oppolite to them) equal, as 
the Triangle K LM, whoſe two Sides N M and LM ſi 8, 
are equal, and conſequently their oppoſite n 
and L are alſo equal. 7 at] 10 0 | 
14. A Scaltnum is a riang wi ree n Sides, a 
DEF, Fig. 6. f * wo 
— Kocher Obli ue Trian Is behides thoſe git 
eulut 5 come e. the rg to of Acute-angled . 
or Obtuſe-a rian les. *. 7 Io „ni [EA d 
15: Obtu 9 1 rian eu, are thoſe that have one 2 
+, or more than go Degrees, as the Triangle DE! F, . 
ai e at E, "Fi. 6. 
| rati-angled obs, are thoſe that have no \ Righ tangle | 
nor. Obtuſe- angle, as G HI, Fig. 7. Hence all Equilateral Tri- 
angles, are 1 NDP; , ed; but 61 3 Triangles, ſome are 


. MI, F. 5 aN P, F Fig. 95 Hoop 4 as. e 0 
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"One gra are is is following Kinds. 3 


mw 

A 8 uare Equal-fided, ht angled, | 
HET, Fe . = and Rig 55 a 2 
A e bl is a long  Savared havin . 

9 Right A. ab Gn * four Te only, 58 oppoſite Sides. 85 
1 A 
198609. A Rhombus ber doof equal Sides, but no „Biene lee ; 

The two oppoſite Angles being Acute, and the other twoop- . 
poſite Angles Obtuſe,” as the. 57 gure WXL. Rg. Fi. the bo: 

RT, and eee and Wand T. Acute“ r 


* 5 —_ & - 1 * . 1 
— : : | ; 3 
f . _ = ” 

* . 4 . 
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44 DEFINITIONS. 
20. A Rhomlyides bath the oppoſite Sides equal, but na Right- 
| angle, as ABCD, Fig. 12. 
_ (Qs AN four-fided Figures, that come not under ſome of the 
foregoi * 1 are called 1 or Tr 1 
| be 7 The? 8 of a four- ſided Figure, iT ime. gun 
5 from one Corner to the oppoſite Corner of the ſaid Figure, as 
1 A 4585. 23. the Re AC, is the D of the Figure 


* 
1 5 


All F * more how four. Sides, are called Palo, of 
which ſome are regular, ſome irregular. .- . 4 
23. A regular Polygon hath all its Sides yy nid all its 
Angie equal, and is commonly diſtinguiſhed by i Name refer 
ring to the Numbor of its Sides: Thus a five-ſided re at Poly- 


| —4 is called a Pentagon, Fig. 14. And an eight; ſided * ar 

Pol olygon js en n NY, 55 as follows. ee 
n 8 N ee 

2 22 o 1 

A regular Sides is called J 2 Heptagon, 

d of ++ Sides is called an Octagon, 1 55 
x 0-4; © N a Nonagon, 
2 . ned" A Decagon, Oc. "a 


e 95 
| 2 aur Al Figures of bins four Sides; and whoſe Sides are on 
rregular Polygons, and diſting N by 
9 of their Sides, as Fig. 16. is a bye Ned irre ne - 
gon, &c. and may be ten, twenty, or any poſſibſe 1 
So Sides. 

25. A card i is a Line continued round a Point called the Cen- 7 
ter, and on every Side equally diſtant from it; and when the Ends 
are brought to meet, it is called a perfect Cirele. Every Circle 

| + contains 4 Right- angles, or 360 Degrees. : 

A Circle is the moſt comprehenſive. of all ſuperficial Figures, 

2 a Line of the fame Length incloſing a greater Area or Square in : 

1 2 8 any other Form or Figure whatſoever. Hs. 17. is a 

4 ircle. 

| 2/26; The Out-Lin'or Bound of a Circle is called the Citiam- | 

or Periphery, as the Oüt-Lise BDEF CG. The Cen- 

ter is A, from which Point every Part of the Circumference is 

or ud 4291216 up _ E 4 

Fr; The Diameter of a Circle, is 4 Rig ght line drawn | Pie 

cos the Cirele, and through the Cntr; as the Line B 

. 7 5 Bandes che Cirel into two _w_ Parts, * is 5 
Fe : longe 


"D'EPINTTIFON'S. 45 
longeſt Line that can be drawn croſs a Circle. Half that Line, 
as AC or AB, is called the Semi- diameter of the Circle. 


28. An reh of a Cirele is a Part of the Cireumfefence of the 
Cirele, as in the Circle, Fig. 1). the Part CG of che Circum- 


ference, is called the Arch To of the Circle. 


29. A Sector of a Circle, is a+ Piece cut out by two Semi- ; 


diameters, and is bounded by them, or contained between them 
and an Arch of the Circle, as in Fig. 18 The Part GAC, 
bounded by the two Semi- diameters AG, and AC, {wp the 
Arch G C, is called a Sector of the Circle. 

30. A Segment of a; Circle, is a Part cut off by a Ri bt-line 
drawn any where craſs the Circle; as the Part DEF of the 
Circle, Fig. 17. is a Segment cut off by the Line DF. 


Note, The Ward Circle is uſed promiſeunſy, ſometimes ſigniy- 
ing the Line draton equal d:ftant-from th e Center, at 22 


Definition of a Circle above: But it ſometimes ſignifies all the = 


ra contained within the Line, and F which that Line is the 
ounds or Limits, and is ſo to be underſtoad, when wwe ſpeak 0 
the Area,” Ld the frial Content of a Circle, and then this Oui- 


| Line i is calle Circumference. 


hd 


31. * Elbpf is a Cinnules' F ——— of 8 IE" 
ters, as Fig. 18. the longeſt Diameter HJ, being called the 


Tranſverſe Diameter, and the ſhorteſt KL the Conjugate Dia- 


mete 7. 


oY 


Axiom. fo this Pup: Bot of E uclid n Beg | 


SLES. 


1. . Thingsequal toons one and the ſame Thing, are equal to one 

55 another. 

; 92 en Things are added oqual Dhings, the whole. will 

equ 

25 *If from equal Things, equal Things be taken aways the 
| Remainder will be equak. bo: + 

4. If equal Things 'be added bo unequal Things, _ whole 
will be uneq ual. _ 27 f 310 { o 
8.7 If, 9 Things be taken from unequal Things, the Re- 

mainder will be unequal. 72 
6. Thiags double to one/and.the fame Thing, are equal be⸗ 


ties themſelves. ee 


7. Things which are half one and the fame Thing, are equal 


| between themſelves. 


8. Things which mutually agree together, are equal to to one 
another, 9 


1 

1 

4 
3 
%* 

f 

4 

8 ; ? | 

ö 
I: 

Vi 
+ 

{ 

by 


=— 
2 Y 


wy Geest 120 R Bs. 


7 The whole is grester than; its een 
10. Two Rightrlines do not contain a Space. 425 10 0 Uh 

I. All Right-angles are equal hetweed themſelves. /\ 
12. If a * falling upon twa qther Right- ines, makes 

che inward Angles on the ſame. thereof, both together, leſs than 
hs ge etc ng two Right-lipes,infipitely.produced, will 
4 each. ↄther an chat Sign, Where eee le. than 


7 


5 ig ones Wi Ri 11 2% 20919 £1. t 

| 5-Axioms'to/Eudlid's F h Bock of Ns 105 Firs That 
Equimultiples of the-ſame, or of equal}Magnitudes;'are' equal to 
each other. Ahd'fecondly, That thoſe Magnitudes which have 
the: ſame ater or whoſe. W r are N wy 
_ to. each otherr. 


* * "OW Sy, © Þ PI 6, a 15 
. - 3 zen » % . ; . ; 3 £ N 8 4 * 
þ 2 G Ne Ae * 9 ' ad 4 . A © + * $4 8 * $7 4.348. #3 $4 » I 6443 #4 
. * — * " 
4 F » 4 17 . 9 
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een ry 13% 


8 Na beta Soi, \T1 HBOREMS: 


or, demonſtrable * T; ruthi neceſſary to RR or w 
2 1011 312 e by ” ' Order oo | © 9 i % 


-* — 5 
5 43 325 21 14 2 A* 4 
e 8 l VE I o. 
__ „ 2418 711811 
1 * 1 N y £ 5 5 T 
e . * 4 


N DIES 57 16 


,  Tnzor. T. 


1 1 
OT boi 7 90 nd makes 2 che Mie of Fo 


I or two Angles whoſe'Surd is equal;to 706 Nie 8 
RR. 17. angles, with the ſaid Line BC. Euc. 1 F : 


3 er 
For the Circle BD EF CG contains touts Righglcs 
= (Dif. 24.) But the Diameter, BAC divides the Cirble into 


two equal Parts (Def: 2 therefore the part B G C is haf a | 


Eule, or two Right - an _— and wherever a Line is drawn 


vs 


from the: poi Ao the ery, it either. divides the Semi- 
circle BHGC into two equal Parts, as at H, and makes two 
BAH and H AC, or into two untqual Parts, as 
een unequal Angles BAG a GACy bur 
both together, equal tothe atom ne or ho Riis glit- | 
angles; which was to be proved. 3 e e O | 
Note, If more Lines than om be 2 1 Fro the Pune A; 4 
1 AH and AG, ns all the An oles BAH, HAG, and. | 
2; Sen en to , fwd e | 
by nl ö TA EOR. 


\ 


Gemetrigel T H E ap E 5 #7 


THOR. II II. 4% „ vac 1d. »- 1 


f two ane BD and. CE interſect one Woche; the 
; oppolics Angles BAC and-E A D are equal,” as afo'are che 6. "1 
polite Angles BA E and CAD. Bucks: il. I/ Prop. 15. 3 
For hs Angles BAEand BAC; are — 7 to * Rigbt- f 
Angles (Theor. 1.) ald che Angles BAE and „ 
EXD ag equals rws Right-angles (Theor, 1.) Fi. 19. 
Take away RAE ee both there! will remain "BAS 
vu 0 EAD, 255 3. ) which was to be proved. + 


— + Turo. III. 


> way us Right-lite GE eut two parallel Richten nes FA | and 
LI, N Angles 25 rl $7 15 are equal z, and 
the alter Angles are e. e are Net" Puck 
ZN L. ieee 0 22 * 
For FN and Ian are equal, . FH and L. 


alle But G n H Gu) 2 to Fw Theor, 
15 E Tam; and Ts we (OO?) (A. a Fig. 26 
- yell 192 A 05 50 0 Win 


Ty 3 Iv. 


40 Side 1271 N THe be & JA REP 6x 
= ternal __ ſhall be equal to the two internal — der 
Eucl. I. 2. 41 5 * 7 „ 10 35 2 8 


Let the Triang we be. 


then i is the extern 


a ne Q 75 98585 FO: = 
le 88 ; 
. 85 
9 7770 9 255 ; ther 
55 equal to both internal, eren, Any 
We. to be Jeers 3.4 (9123 þ 2 
7 Ss * 105 R. — 4 — _ 2d 01 4 w 44 N 
The thee 8 of an e g. are vr to 


4 two. Right- angles, 8g Degrees. E 


U les | ather, 
Hg 6125 TEL 47 ng e gat 1 er was 
u the gie. 3 24 1. . t refore. 4 46 
Jude F, O, and 10 | (Th $446 2 he e 


Wee or 480 FU e e to de ee 88 by 


355 


„ "Geometrical "THE OR E ma. 
or i it may 0 thine aa. 9 
Let the Triangle de VX. "ne Line to touch an * the 
Angles at Neg abies ine let be parallel to the oppoſite Side 
Fig: 2 X the Line TW. then is the Angle L VX 
g. 22 qua to, VX Y (Tbror. 3.) but the Angle XVY 

with 17 and WN'Y together, areaqualitq two Right-angles 
ef. 1.) therefore the Ah le XVI, toget! r with the Angles 

X ood Yar Are . to two 1 ' 2.) T t 


de proved 695 Gu 82 O &, 2 1 KA 97 5 
3 : To E O Ig VI. 
- Similar — their Sides proportiqnable ont onthe 
| .contr ary 9. 


* 1 T gan les, Shots 88 * or p aportionable, hays | 
| 85 Ang les © equal, or as of $4 equal. ar Propor- 


3 | A i in 1 97 ele 0 IP Oland VX X. the Sides are pro or- 
| Gale, as OP to V 8 a XH, and. ſo PQ; > 
. | | then ſhall 55 e 5 pgs 1 AG 

an 


and. 70 4 1. 380 Is: 11211 Oi 00 + 115 01 1905 * ant 2749 an, $244 Bi + 
x 
Tnros. Vn. 


Ay oft four-fided Ps: Fi 55 e FR hes 
5 15 are Equal to e rang 2 
n the Figure ABC Arbe j e he is the - 


— Quatrang ale divided in tho N 
1 4239 "aa, ps of each o 8 ele . 


ban to two Right- angles (T Ber. F. 
 thetefore th Ange of the two Triangles (which 9 EY 
four 3 of the drag) are equal to four CREE h 
| which was to be proved "face nt: 


r 1 Pa . nel 1 TAE 0 R vin. R fo * * 2 pals 41 


ho# 


All the, e Angl es of an ny Right-lined Fig re (of how f 51715 os 
e, nl ether the Sides be equ X yas are equal 787199 
many Right-angles, abating fr, AS there are Sides io th the Fi. _ 


Cry”) > ty OY 1 
une Angle of the F igure, to NP 
ewhere near the Middle of the Figure, fo will the Pigute be 


divided into as many — 85 are Sides i in he . * 
oy ? | ut 


* 


Cettheths 4h 2 K E O'R EM 8. 49 


but All the Angles of theſe Triangles taken together, amount to 
twice as many Right-angles as there are Triangles ;:becau 


three Angles of every Triangle are equal to ee 
(Theor. 5.) Alſo all the Angles about the Point within the Fi- 


gure, 3 man ſoever, are equal to four Right-Angles; becauſe 
WEE Rl 95 rele: Theſe being takep away from. No Sum of 


riangles there bee © um of a 
2 252. 5 by 0 50 es of the Figures. 7 ANNA 


b- Lex it be the Figure of ſto Side BODEF G3 foo a 
any Point ttixhin, as at A, draw Lines t6 every Angle; ABU 
&c< Bo have you thefi emp ey ABT, ACD ADE, 

AEF. AFG and AGB. all the Angles of every F; : 

_ of them Nn wos Rigbe ges, Viz. * 4 

wee Righ angles; ke Sit, from twelve e les, ſubtraẽt 
ee (the all the Angles at 95 there 2% 
Fl br-angles, wh is the = of 411 1098 el 40055 Ds 
i © . AC. Se. Wa teh all 
the J B, Al AD, Beh ave the | 
0 Pn F. K. B. ge ering 25 


Rig Henkes Wali four, a8 is che be Number e 


Sides, E10. 


* 


1 1 doi X el 6 od 4 „Tn üs \ IX. 275 & 14 "I N 
oz, 1 109 4A HY A 1131 +3 od id 1. Iz TS 


be-lined Triangles, equal Bidte fubtetuf cqual Ach! 
Euclid. Lib. I. Prop, "The gra. Side ſuhterds tlla 8 
Angle. Euclid. Lib. I. Prop. 19. And conſequently, the leaſt 
Side —_— the leaſt Angle. A1 dt 


bes. merge l I "Tk 75715 poll) cd, lui 84 % * 


oh hes te dra forks = if D OY 
nd ofthe. Diame hy ge meet one aher any wheres 
at the Pegipharys dhe ge wade by che ſhale a Roh 7 


1 516 Uns 2: 4 bas MAI 03 -*\ A ry 
Is) Up Center A, andthe. — | 4 
95 1 N N ies of ths Dizmer.o! 46 * Th | i 
y where in the "Om as at p: 1 by: the Angle 158 „ 
ight- angle. 3 1 2 
* rom the Center A, * AD; 3 is AD equal-ta 5 


and af t Cy therefore che Angle i eq, td B fr 
the Angle ADC is equal: ww; Theor 7 [Dube wires 
Angles of whe Tenge BD« 8 en ul 60 50 K ngleb; 
aud dne Angie Bin Su 594 Fand'@' ie th 5 


* 
. ee 3 
L : F<" 4 A ! = - 
f £ J 3 ; . 


\ 


==> petes b and N 6 ics SER yo 


s Hk. 26. 


— THEOREMS) 


therefore; B DA an DA together, is equal to and C to 
gether, equal to half of two e ene vix. one 1 5 
Vil pas eee in ee yI5v3 #9 2942071 95 

I: * 4 * + 1 TY * | 2] N 211 L 8 Ty 3 


us 'Or 3 it may be thus r 0 


— 
* by 4 
if | a3 inf 

oil 51s 2 


Right angle, (Te u. Bat A B R and A 2 
Fi '25 * equal to*'DA C'(7Þ#+/4:) allo A B C and. * 
82779) jogether; are dquab ta DAB CTbeor. K.) — 
DC (equal; to ACD) and ADB: (equal to ABD) taken to- 
gethers. are os. to' Hikes N A which Ma N r 
79 AF oy fi Hy) Z | 1H 1 4) 
* A be eis ene Kk. it n tar io 90 


- leren 2 gs Pan Jie fame, (or: 406 iA 94 1 1% 
| and between, 


30. 6 10 3 Parall els, are. 
£ ve ardllelog um. C 8 bg XU, to the” cle en 


is XA 55475 o CU FART an 

. e . is 5 5 to B 47 95 a 

AE equal to B F (Def. 18. ) therefore the ants 12 

BFD are equal. 57 away B H E bag 

Part of both, there will remain AB H 

HCD br A 0 4 3.) and E H Feommon te both, em ABE 

equa; 0 DFV vhich was to be demonſtrated. A Vibe: 4 
N 8 l moat 7 Ta A 2 > x A 1.1. vv MY alga 8 


TuRZOR. KE il 2d1,zba? au sb 


rA Tu ary the ſame, Baſe ith a an, and 
be 33 rene hr Paralleſs, i wil 1 be equal to halt, the Rs 


11 ft rl: 231 98A 1491 7 1 £; 9 is 81 1 412 a ond 


In wo Period iR Naa the 
tam ints' two egal 


1 ee qual to K M. and the Si 1K equal 


7 Ag. 47. 0 1 B, and 7 EF EEE both ; therefore the 


Frlangied are equal, conſequently eden _ is ual to hal 
3 FEES will de de fam erer 
IO: the Ibe dap. as 8, 


e * 1875 ue "oth + ey e & 1528 icy wy 5d ni od, M 


XIII AK Hg 1 * 1 
oo Mp : Nn 1 454; 199 me 9. 1 „ 
Are — 7 ſame. + eqn Baſes; and between 
85 0 — 12 2 5 EA "dy 
as pro 43.) rallelograms ſtanding upon 
the ſame aſe, and; between "de | Parallels are equal, and 


„ | | (Theor. ö 


— 


| which) was to be Wanne on 


from the Rig 


* 


Geometrical 7 E 0 R E Ms. 51 


( Theor, 12.) that ſach Triangles are half the aid Parallelograms 5 
therefore . ſtanding upon the ſame Baſes, al 8 = 


che fame, Paralleſs, are equi, (As. 1. 7.) a 


12 „ n TAO K. XIV. 


W 1B * Triangles that lie between the 45 pa- 


rallels are pro 2 ctionable to their Baſes; that is, a Fig. 7 


PL to LM, ſo the Parallelogram POI L, to the | 
Parallelogram LIRK M; and? 33 LM to MN, fo the Triangle 


LEM. to the e MEN. Eu 55 VI. Prob . 


9 12 IG?! +4 > + & 


| Tazor. XV. ud D. e | 
If a Line be drawn parallel to any Side of a «Triangle it cuts 


Yo other two Sides pro _— 
In the Triangle OPO, draw TV parallel to the Side OQ, 


it ſhall- cut the Sides PO and PQ fo that as PT to-P O 
PV to PQ. Draw OV and T Q, and make the Triangles 
OQT and O which will be 17 (Theor. 13.) , 


therefore the Triangles OT V and are equal 
TT But it will be 25 PTV to TO V, 10 PT- to TO 


[Eg 14.) and as PTV to ro. Vi ae O'T V is proved 
equatto TVQ) ſo PV to v 9 88 wo firſt 'Terms 
(PTV and TG) it will be As wb O e 


* 
. ® 4 ” 4 
t , #% —_ . — — 1 # 


"THzon. XVI. ink 


17 in a Ri ht-angled' Triangle there be 4 Perpehiateh a mY 

Wg upon, the longeſt Side, it will divide the 

1 5 into twe „ Fange, ſimilat and proportionable to the 
„and to one another. 

For the Triangles NOP and N( 0 are alike (by Thonr. 6.) 
retaale N OP and NQ © are both Right-Angles, Jeet N. is an 
Angle common to both Triangles ; and by the ſame Pio. 28. 
Theorem NOP and OQP are alike, becauſe both .* 
right-angled, and the Angle Q is common to both; therefore 


the Triangles N 1 Pas 9 are alike * (Ar. 55 and it 


will away be. 


As the "RE Leg in one e Triangle | 
Io its Hypothenuſe, N G 
So the longer Leg in the other | L 
Io its Hypothenuſc on 
And the ſame between any other ſimilar Sides : 


\ 


E 2 | Hence, 


"(the N Le of Is Tri ex On 
7, hd. Ypothenule of Lego ſame: We | F 29) 
1 | 0 N00 (che longer Leg of the Nane N 5 % . 
q To NP (the Hypothertſe of the Triangle NOP;) © 
, Therefore the Square of Ns is pqual to the Product of 
Ne d e . | 
: AT fame; Rulez lz 26 141 4 2 T 14 £18 E WR, 
AQH — Les of the Triangle oe?) - JEET 
its | 


e ha 7 07 BY 
{Sor erin 22 . 


Te NP (its H — Abt. eee MA 
Therefore the Square of OP is equal to the Produc of NP, 
{25 e 5 al an N 
. tee „1 K on, XVI. eee 
«An ab * plain Triangles, the ns of the longeſt 
*_ _ Bide; arg the- Hypothenuſe, is oe to the er 
. of the Squares of the: two ſhort Legs. uren 8 


Loet the Triangle be ABC, ri obt-apgled at A & FE” draw the 
_ * Fquare RS hag equal AC: Alſo 1 4 the 
a 7 8 Sides Eee Bog draw the uch 
ele. 
| The Product of CD (equal to 05 multiplied by Oe 
Aduceth the Parallelogram N CDL, and is equal to the Square 
of AC, which is the Square AHIC (Th (Theor. 5 LE, tht by the 
Wor RE g And, Theorem, the Parallelog N Pro- 
| © 5 (e . 855 00 1 150 157 Bk , to the 
| FG, the 8 7 of if. TIE be equal to 
3 G, BEG CDI ual WA HI C, then the whole 
> 1 0 10 of 80 is du 40 both 'AHIC' and 
= * e ee ofthe Win 5 3 15 TR to bF proved, . 
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1 ; +, 5 i : f £72 jo . o * 
%% roammgagizah \ 
8 8 R * 
58 ** 7 1 $ "7 . 7 Ta X 
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— { "4 11 * 4 ze $4 4 18 1 1 7 ef . (I ; 2 
4 3 144 Fd y ? 1 » # 4 ” 44. 1K — + ; bY *. 1 5 = 18 0 4 # PF — 1 Lf} 7 1 — d- 
. ; - 4 * ? K x 1 27 o 
. : : : ? wp 4 94 \ 2 * * 1 A, # A ; 
8 * 1 l Ant ot, 00 $3 2 * 0; i - I 
LE | . & > . 2 h : I "> i 4 N N 1 i; 
| | 3 . hh 0! H. r. 
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| Car 

25 GEOM E T RIC 11 PROBLEMS 2 T | 
Or, Things to be performed in Order" ta fie 
See e 9450 , inde ins 0 


j 7 


. 
. % * 
* 
* 


1 » 
7 1 . # 


T6 23 >, 
E-4..+ 7 


* 


811 4 RF * Fe. 0 ; "46s N . 03 dy 
ROM a given Point in, or near, the Middle of: a given 


G, croſs the, ſaid Arch in F; then from the ſaid Crollig 8 F 


to the Point H, draw the Line H F, it is the Perpendicular re- 


N. , 


7 
14 


F, over the Middle of the Line EG, t 


Point H, making E H equal to H G; draw a Line from the 


4 


— 


3+ GametricolROBLEMS, 
en Point F to the Point H, it is the Perpendicular * 

Demonſtrated, as in T'roh. 1. 

15 


Urra“ 11. 


To 0 era 8 from the End. of a given Line, ſup- 

poſe riſe the End N of the Line MN. 5 s 
With any. Extent, but beſt with little. more. than: half the 
given Line) and one Foot in the given nd N; turn the other 
End about, and place it any where above the Line, 


Fig. 30. as in the Point P; and keeping it there, turn the 


other End about t6-crok the Line ſomewhere, as in M. Keep 
the Point ſtill fixed in the Point P, and with the other make the 
Arch O over the Point N; lay a Ruler from the Mark at M, 
over th Point P, and where it cuts the Arch O, make a Mark; 
wa Tine fe from the Point O (where the Ruler cuts the Areh) 


+44 4 


5 "the given Point 29h. it is bs Perpendicular required to be | 


raiſed. 
and O are in a Right- 


by Conſtruction; * the Points 
live, becauſe. 6 
ercfore, 

n. 


The Points M, N, and O are , os diſtant from the Point 


he Tas the Center P, and with the Difttnee PO PN; 'or 


is found by laying a Scale over M and F. 


| PR Alkor my, are equal) an Arch of a Circle was drawn from 


M to N. O, it would . be a gemi. circle; "ant if the Line 
MP O was drawn, it wodld be its Diameter, and the Angle 


MNO would be an Angle in the Semi-circle, and conſe quently 


ak denen (by Theor. 10. ) therefore N Ol is s perperdicular to 
| M1 + Wuch was to ee 9 J [17 


| 1 
* Is * 1 + 4 138 Þ * f & * 


* * pw, . 
- SE oY Ft 25 NV. 1 a WTI | 
— 22 3 - . Ty P's 0 ap a Wk 485 1 5 x57 


. ie let fall a W from a ee overa 1 
e will fall ſo near 1115 End of the Line, J . 
«th 


I 4 


Hiddle of a Line is impracticable. 
Let the Line be RS, and the Point T be the Point fro Sick 


the Perpendicular is to fall. 


From the given Point N draw the Line T R to croſs r be 5 


ven Line RS ſomewhere toward * contrar Ding to which 
1 * eee r is to fall, as in R; divide the Line 
= Jy equall d that R be 9 to VT then 
with the 2 T or: VR, and one Foot of the Com paſſes 
in V, with the other croſs the Line RS in 8. Laſtly, u the 


gra Point T to the „Mark at * dray the 1 ane FF 8. 15 BY, the | 


rate re quired. . 25 I | 
; 161419 a> Or nity" ( 


emonſtrated as in Prob. 3 SOONER - Ii 


the 
for letting fall a Perpendicular f from a 1 over. the 


— 


2 r We LT 4 
3 * 


| pane wp Line E77 N 


Pp F © I 
17 us : K eee 2744 2 W 


. 1 „ „ Ld ”—_ >a ITO 474 in i 
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- .Geometrical P R OE L E N 3. 55 


De V. | 


To draw a Line parallel to a Right-line, at any ; given Di- 


ſtance from it. 


Suppoſe the Right-line given at AB; take i four Conpatith the 
| D that is to be between the given Line, and the propoſed | 


parallel Line, and with one Foot of your Compaſles i in'or near 
one End of the given Line, as at A, with the other F 1 * 
deſcribe the ſmall Arch C; then with the ſame Ex. 4 3 

tent, and one Foot in or near the other End' of the Line; 28 At 
B, with the other draw the ſmall Arch Di draw a Right - Iine 
uſt to touch the e e of my faid Arches, i it will be the Pa 


Deere EIT ee, a | eee 


* by 4 EY * 
ST ls | 1 i „89 
- 143 £ * 1.4 . ++ 4 ww 4+ $8 4 +4 * — 0 

* 1 —_ 
- . * enn 1 


PR O B. VI. X A „ 22 


* 


To divide a Line given into two. canal Parts, commonly cal- 


led biſſecting a Line. 


tent more than half, and (m Snvbrife it y, leſs than'the whole 
Line, arſd with he 600i in one End of 2 Line as at F, draw 


the t GH; chen with the ſame Extent, and 


one Foot in the other End at E, croſs the ſaid Arch ty Fig. 33. 
in G and H: Lay 'a Scale from the eroſſing at 1 that at Be 
and mark where it cuts he 28, EF, as at O „ for 1 Mpc 


e. 
r " 
* "=" , 
. 7 5 — 5 
0 — N * 


1 1 1 q * * 
03/4911 . — al! KL ©; wh ab VII. 4 I D „„ 


To make an Angle equal to an Angle given. mots hl 
Let the given Angle be IK L. and let it be required. ts 


| draw a 12 to make with the Line MN, an Angle equal 


to IKE. 


With any Extent i in, your Combat PA than the Length of. 


the ſhorteſt of the given oe - one Foot in the given angu- 
lar Point K, freep the 4 O; and with the fame Extent, 
and one Foot in, | Pants 10 the other An F . 
intended to be made, as at M, Li; vf the Ack WE * 34. 
at Pleaſure; take in your Compaſt es the Extent and keep- 
ing that Extent in Jour: C 

the other Wards 


rom M, and through R, raw the 


Right-line M R, once at Pleaſute,' it ſhall make, at * an 
7 ahh to the e e IK e a8 required.)  , by x Ml 


On { 3:3\/ ; ; | "i * . 550 I 


63 ary 0 1901 nen 


[OI] — 
8 


1 * l 90 4 


E OV. y N 1 
231171 2 100 4 f 8 228 


1 4 
5 2 % , . 
: 4+ LLHHA3.f : * hs 5 5 | 


Let the given Line de E. A Hike in your A any Ex 
t 


mpaſſes, ſet one Foot i 2 , and ſet 


— 
— 


56. cas aii PROBE EMS. 


| Pk o B. VIII. 


1 cr g lay * TY Angle eas (poſible) given N um- . 
ber o Degrees : the Bl le 48. 
2 625 d equires mag er of 2 Line of Chords,! and is thereby 


0 N T. at Peabure 3 take the Chont.of b9 De- 
grees (always) and with one Foot of the Compalles at the! 
„ ab Where the Angle is to be made, as at 8, with the 
Ge begs the Arch VW; take in your Cempaſſes 


10 s propoſed, which bere is 48, from the 
5 1 1 one F cer in Fs extend the, other up- 


ed, fr will make, with the Line m T, an * of 4 Degrees | 
. | 17 . 


If | od Babs bo 
ba Romo tze? Pk 04.910 E 


; 15. nils i 
. FE,” ls nar? of a Tris 45 Aden * 2 * Pl 
111 e of the. ny ch han, the. hir 


. 7, t the ng 84e bes be: the 1 nes A, 
Figs 36. ? Fs fag oP. them to, form the. Tring, 
7 Tete the f be is es in 8 nd wi 15 

N 


ren then take in. — — omg 15 

with one oot, in D, draw the Arch F; 
1 Se, 55 Side 15 dur Comp: 7 88. and With e Fo 10 * 
= 7 5 the aforefaid Arch F in F, and from that Crot ng raw 
the Lines FD, and FE, and rache Triangle 8 to 


| be drawn, ; 
. nog 917 oh. 1 6.07 13179 25 an us DAS « 


oy having ad i 220 PR OB 3 3 


{og Jt any thiee Points (not Sad in a l Hy ok 
the Cireumference of a. Circle. u A 
— =O Suppoſe the three Points be 6, H, 2115 ; firſt If by Ex- 
tent more — br and leſs. than the whole Diſance GH, 
| n A in G, make the Arch HA 98, 
| 8- 37s Ame xtent, and one Foot in B 
3 | the Arch 1 tot 1s. the former in M and N 
A With the Fame xtent, or an 7 r more thip bach 
: and one Foot in H, draw the Arch e 
_ Extenit, and one F901 in ; draw. the Ns 5 = 255 
former Arch in Land K then through the Cro 2 
5 > K, draw a Line K IL &: Alſo through the Croſſings 25 
N., draw the Line NM O, to cut the Line K LO in O; then 
is O the Center of the Circle: If you place one Foot of the 
3 3 „ Com- 


* 
$ 


N 
5 


Compaſſes | in O, and extend the other to G, H, or 3 + that Ex- 
tent will Terry Teich through a all . three 1 ue 
| Q TD A Ag at. 1 It * PR 0 "os , Þ ; 7— a 24 
o dien Fr A Right line! into ne Number of ec Parks 
115 aſe I would diyide the Line OP into five equal Parts. 
Y l from P, draw the Line PQ of any con⁰Cfe / 2 by 
gen Len ngth, and to make any Avuterapgle mathe Fe. 388. 
the ine 
Allo from O, x the Line 0 R, e * POR, $A 
ual to the Angle QO; for then will QP * R be a- 
rallel (Theor. III.) Set off four of any equa] Parts (always one 


leſs than t 


five thn rat 


£1 


3401 67 21 


— 


K 


equal to a Right- line given. 


Let the given Line dei T. andi it is 


ip * 0 B. Vl. | 
ts 1 a true Geomerrical-Square, whoſe. Side ſhall be 


mnie to make 2 


0 =. 4 


N 


Grometrical PRO LE MS. 


1 


* 


Geometrical-Square, whoſe Side ſhall be equab- 


to it. 


; 7108 


Fl. 33. 


14 831 1 


* 


4 
we „ 


he Mumber of Parts into which the Line is to be di- * 

vided) from P towards Q, and the ſame from O towards R, 
and draw Lines from 1 to 4, from 2 to- 3, &c. and where theſe 
Lines eroſs the Line Q P ſhall be the Foints that divide it * 


bras the Line V X equal to h T d by Prob. $3:nnidthe 1 
Perpendicular Y. V from the Poiſit V, and ſet the Length of the. 1 


Line 8 T, from Y to V; then with the ſame Length 8 T in 


your: Compaſſes, and one Foot in V, make the Arch at W; | 
and again, with the ſame Extent, and one Foot in X, croſs the 
faid Arch at W, and to the ſaid r A the Lines * W. 


and X W, and the Square | is finiſhed: - 


| aiLine its 
the Line t 


| _ Hiring 0 ties: „Lines 
Proportion, viz. the 
of the firſt and third m 


ſecond, fo the ſecond to the third. | 
Suppoſe — two oe Lins be H and 3 and it is required to find | 


Tg, | 40. * 


Hr Wigs 01 5111 4 284: { >? f 
e . War 


* p 


p R. O B. 


gr: 


XIII. 


1 


chat as Hwl, ſo I to 


On 304 nf N 


Draw — Line A C of any 


as A, 


>, 3 
0 1 


wa 


I, and ſrem on 
draw the Line AB, continued to make any A 
at Pleaſurs, with the Line en as tlie 558 BA * e 


An 


Take 


n, to find a third in a Gesten 
of the ſecond equal to the Product 
tiplied or pre Or, as the firſt HE 


Z 
1 —— 0 
ERIN 


- 


| Geemetrical. P. ROBL EN 48 


= Take the ſhorter of the two. given, pines as H, in. 
= Ik and ſet from A to ite e > oe longer 72 the 
two given Lines, as I, in your ompaſſe es, an it upon the 
> Line AC, from A to E; and alſo on the Line AB, bom A to 
3 dra the Line DE ; and then from the Point F ( by. Preb. 5.) 
Aa arallel to DE; then ſhall it be 

4515 ual to H) to A E (equal to I:) So the 05 A AE 

to A, the third Proportional required. 

1 E Is: parallel to FG by Cbnſtructibn 35 therefore als 
= for Dy ADE and AFG are proportionable. Eu. Zib. VI. 
Pep. 2. biz. As AD to AE, ſo AF to A8. 
But A F is equal to A E by Conſtruction: therefore, as AD 
to A ſo AE to AG; ME as H to 15 ſo, to 0 AG, | 
I * Line required. 1 6 be orgy 


J bn. Pros: XIV. en eo 
= _—_ | Mt be ile thts de Barns, which way be ln len 
. Proportion to each other, as two other given Lines. 
Fi Let the whole Line be K L 35, to be divided in ſuch 
K. 41. Proportion, as the Line M 6, is to the Line N 9. 
Fim either End of the given Line, 0 K, draw a Line K 
to make any-Angle at Pleaſure with KLy: then take in your 
= 1 Eine M, and ſet off upon the Line K Qu, 2 ö | 
| 8 p- ' 
_ x Allo the Lis N fron 5 to Q, and draw L, and _ 
= - E ' ralle} to 7 draw P - _ Pto 21 Tp the Line — 
— in Og into two Parts that bear Faß dene ary 
* the Line M tothe Line N. Fe 14 7-4 nbd | 
= 5 For QL and PR are parallel by Eonſtkuctian 7 therefore as To 
=_ - < N KF 1 PQ, ſo KO to OL. Euclid. Lib. VL Prop. x. Allo; 
_— by Thesr. 15. is Hoh bit 
But KP is equal to the Line M, and P C ehe to: Ny | 
—_ - therefore, 
a AsMtoKO, fo N to OL; which was to be done. 
Or in Numbers; the Line KL. 35 is divided into two Num- 
bers 14 and 21, in Proportion, as 6.t9.95 905 as 6 to 14, 10:9! 


0 % It n eg I 0 23A. 22 VIE bg: { 175 21 it $7767 {12 1 963 20 / 
=— "as 7 5 {3 nw $9111 ©. J' 294039! . 

| 3 6 m2 8 L. Th 82 5 n 8 15 2; "At It 12 R o, . f J Si 9 12 — 50 
1 —— bring Ben to End a founh proportional pahats 

= © 1 Fs to the cond, ſo the third to thefourth. 27] 24 
=_ . 1 « Letthe given Lines be G, H, and I. tons fourtd, 


ils 555 as Gt. H, ſo Ito the fourth Line found. 
; rags open to r e 


— 
„ > 
, g 
"© 6 
1 
y ON! * 
8 
3 
1 
"> 
8 
5 


8 


& 


af 


an "a 
"<0 4 £ 
1 , 1 * 8 
1 1 3 


rg 35 mo * 7 8 FR oF AX "'# f « 1 « Fi 5 
8 a. 3 Yb, ; > a 0 
F * 1 ** — . N - "Y - 2 - * * * * ob 
Las e _ 2 . . . . 
7 © ** Thy ; of * 4 . 7 j X 5 
< 8 p » i : 1 . 3 - „ 
1 : LE od . / : / 5 3 
tw X % an » b * Y X * % a ; 7 
* 
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6 
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* * 4 
. : < Ps "YE 
Lge, £4 hole obs Re — toad 7 
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TRIGONOMETRY: 59 


Set che Line G from R to V, and ſet H from R to: V;. and 
laſtly, ſet L from R to X; hen draw VV, and parallel there» 

to, * X, draw the Line XZ, to cut RS inZ; as 
the fourth Line required. For, Ache 4 
AsRV to RY, ſo- ge RZ. Demonſtrated as Prob. 13. 4 ; 
and 14. f . eL ac d. XY 
14 21. 40 0 228 do nds 1. n oil 


Ho B. In the bleak Theorems and Problems; Problems 1 A 
the 13th, 14th, and 1 5th, quote Euclid, Book ren; —_ 


. —_ 
* i 
£ 4 

. 

„ * 
KM F 

* 7 N % RE , % bo 

* 8 2 _ * » 28 . 7 0 ** 1 * WAFS x” 4 

**? r PP 
' G l 


— — 


—— A _——_ 


A "= 
1; Dis a1 ano! 1 pen st = 
5 5 Bop 27 quates Book, * Prpb. 1 3 e, 1 - 
THI 1 F $39 9855 99850 = 
2 n J, — 29, = 
fo EIT TA 1M 40/4 | 

* ” ase „ 32. * 1 

N aN 4 and . * 

9 —— N 55 19. 

| I4, —* ö s 1. a 

— — — — — 


791 t ; 1117 + 4, A 17 CSE 81 8 14000 
3 5 0 IP KP. AV. TY JAY 10 4 347 
3 * 9 | 

Plain T R I G'O No? NM * * R 5 v. * 


| wr AT the ſeveral Sorts 3” 1 Fay EV TY 

See Definition 10, 11, 12, 13, 14, 15, 16, Chap. I. 
= for laying down any . A caſo * . 75 
an 9. 8 1 . g 92 Yu 


Fra an 0 I. . WIL i Bau 

48 There are Ar Axioms: by wich all right-lined Tring es 
are ſolved. The firſt Axiom is confined to right-angled Ti- 
angles, and the other three extend t6 either right-a _— Tri- 2 
angles or oblique ;/ in either of which, che! ſe — the 
longeſt Side; which, if it be a right-angled r is 882 


Hypodbenule See Def. Wet 2 THE . 


ee e wa" 4 2 
In all right-angled p plain Triangles;:if one: I 
dius, the ether Leg 15 the Fangent of-its-c les aa! 
the Hypothenuſe is the geen of tho ame auger but n 8 | * : 
x LO - e 


* ” f * 

- * » ah Jy 

ſs 7 0 14 n * 2 

? ” * - tou 

- : x 0 - , 

© 1 ; : * 

” LEF £5 

155 de * vl 


* 


my TRIGONOMETRY 


potheniſe-de/made Radius, te Lege Are the inen Akan + od] 
5 Angles; that. is, I ode * 8 * OJ A 13 4 t 


A1 & 0565 a Kade, \ A oy 1 GY F. erieysl of} 3 
As the Leg made Radios Saale 44% oi 
£1 . to Radius er Sie of g Degrees Ad A 
So the other Leg, of l ban 
To the Tangent of i its eie Angle. | 


P | 21 aa 2412 1 Brisk 2 4 G19; 2 4 5017 11 A X. 
. But as you are-taught in * Golden-Rule; Clas. VIII. That 
b dhe required Term is always the laſt or fourth Term, and muft 
be always of the ſame Denomination With the ſecond Term, we 
hence deduce this univerfal "Rule. ene I 


Note, If a Side 2 let an — he * fot Tom i in the 
Proportton ; but if an Angle be cn vegin with Side; 
= thief is, as GH Roa 7 HI, 10 th#Tapgent of the Angle, 
e (see rig. 45)Oria Radius Ts GH > _ Ex the 
aer, e 
=] 1 | k — — —— AR 3 — Ws nes — er 


4 al plain Taiangfes, right-angled or 2 the Sides are 
proportionable to the Sines of their eo" Angles, by the ſe- 
3 of Axiom 13 that is, - . 


8 . . 4 As Sine of the > 42 IT. 5 2 
wo * the Side E + Angle, * x 5 5 gA We : F; S 
e Sine of the hs —_— e e 


4 Side D F. Sf J. 825 2 Ain ch H X J 
2 — yv 9 


a N 3 F ien ner Da 1 ; 
1 be” "ig e Heigl iii l (ſee Bel. 3. ) nd the Rule) 4 
= EE le Sine of an Obtuſe-angle i 16, 8 

—_ Sabin the Degrees and. Minutes of the Obtaſe-angle from 
1418 Degrees, the Sine of the Remainder is the Sine af; the 
1 Wn ts 11 02. 25 it} gd - 57 


92 


o *. 4s ot l 
Wen ts al, | 


D219 ; 
4 112 cel ty 
e ee Area; 1 age 


7 rar 
% 


1.4 mk 


% 


7 N οτπ MET RY. 61 

So the Tangent of half the Sum of the other two Angst 
Io the Tangent of. half their Difference. 1 2 
1 ene Hegll be gien, the Slam g the other Row "alle #1 
8 ar 22 a cape thvee.are _ m 1 Fo De, 7 "Th a 


EIT 5 $4 e er 0 


Den „added; to ws TR 80 me g 4 10 IR 18 unnd ooh 
ofthe ai non e and fubtradted f from. it, e =, 


ju +4434 1 C4) Az * » 
that is is A 
AR ty 1 \ rd yet ann} „ ede wy , bv 


As the Sum ot the Sides. D E. nd EF, „ne q 5 0 0 1 
Tatthe Differends · of the faid Sides | 
5 an Bade Tangent of half the Sum of the Angles. D and By! Wy 
Ta che Tangent of half the Difference of Be 1 0 
e NT ot 80 EN TY 8 14G OT "Iv * 17 . e 


Wird s Nanu sene 853 5 un Ken . 2 N 
| das IT Fo & Ke Mohd W. 5 885 * 
ret! ee ne . 
ws ebe 8 1500 Triangles, „ C Wi 6905907501 | 
sche Bate, os longeſt Side P F. 5 
| To che Sum of the otheritwo TIN 1 
EF: n sd 91 2.44 


"So the Difference of the aid two Sides DE . EF; » 0.63 
\ BO! the Difference of the Segments of the Baſe. \\ 2 
er, The Segment: of the B 4e an G Fi 9 Bb. 1 
divide ms ry e 2 e ü 
ae E to ou . DE F, Prob. 2. 


ans I 2s 


1A. \ BIGLY wv ln W IN 2 
re a: ** c ie) CER te roy * acts M 11 e A 
e S500; Uk" ee eg Rig hbnighay be, Macs, 
hon e ee e NEALE AN an GM) 


wh n Ne Abe M N Ge Ar een OT w gl 
Given, . Seth thetiſe, and one Acute angle, to find's 20% 
7 Green { Gi 540, F "Required HI. $ : 

5 ON G 33 4 45. equire g. 


NN N wad "We IEA G it — e 


8 | erregten e 
o lay down this Triangle, raw, tl FRO G H at ral; es. . - 
and from one End of it, as G, Andtber Line G1, ci ns. INE 


the gien Angle 33 45, with the Line oh, S. which 
will be the Line en Shich⸗ fer dae Mech 

G to d, and from I let fall-the Perper 
and then is G HI the Triangle requided} and the Leg at mea- 
ſured by the ſame Scale-of equal Parts from whenes'you took 
the S G1; wW be * H > aq! 40 obie * 


vo 


- 


TS 


i WE E [bz 
_— 2 _ — 


= ö 9 — = F _- 
93 5 5 * 9 = = 
aki 2 2 * 4 / — * 1 1 7 2 l w- * E 


+ = hs Rag 
33 


en. 


OP. "0" TY * 9 * 
p * 2 * * Rd,” ACK HW, 
* 3 EE 


—— u 


— 


R 9 
a Y . 
F 


i. 


p " = - 3 N 
SR — \ l LY br 
— * co Led = 2 3 _ \ = „ 
di nk —ͤ]y—— 432 ACA & Foot Groth at 
* 


74; 


r err * 3 * 1 * 0 
jd «to * f 'P bo  ” * — TY 2 * 5 . 
7 2 , 4 N "I . 
£ | of Xs 7 x 


% 


=D- 7 K* TON 2E BE 


Al Trigonomarical Caleulitions are now generally per formel by Lo- 
garithms, in which Atdition performs" the Offics': ee. 
os Subtraltian per orms Diviſin; and ar. in be Golden: Rule di- 

ret, it in, as 40 % Tom ta the ſecond, the third to the fourth, 
fo it is in Tri ee ; and therefore, whereas in the Golden-Rule, 
you multihly FW 2 ee ad 72275 the Produgt by 
7720 1 * Ilowing . ules in this, and all 

— Ds ad Sinh, or Tang ents - ns 

1. That all —— — — repre efent. Angler ; but all einten 
Logarithms found in tha Tatde of Lo ; # „ Fepreſerit Siu | 
2. Add the two laſt-Numbers 6 Log inen to gether, ' and from 


their Sum ſubtract ih Leg eicher of the firſt Nn, the' Remainder 


Hall be the Lagarithm af hat Term riquired, viz.' Either the 
'Logarithm of a Side, or the Sine or Tangent an Adghts:.. ... 
3. 1f Radius be one of the two laſt Numbers given, yoit have only 
"WI to ſubtratt the ft Number from the other of the — 
5 oooo Ae, with 14 175 on the Left-Hand Vit: For to add 
$M: 2 to Sos is but to place 1 — Sine. 
22% us, to add: Radins 10. Ses i Sine o 5 Degrees 
850 9.6260 101 fand as 'you fee, and EP done 
55 e. 1 re 9. 6260, and will fend {Oar without that Trouble, 
Aer 2 $ . — 4 3-84 4 i {57 . 
4. If Radius be the fir the three OY Time, 5 need only 
1555 two laſt dx em their Sum, cut —$ the 1 towards 
1 r and the Remainder is the E. aritDins . Tan- 
ent regime. 

rom, we the owe given 1. be IT * FO "of the 
£ its nt Arithmetical (which for Brevity, it 

r. ) by taking every Figure therein from q, 
Gor fo or 9: more Haute take the laft Figure . the Right- Hand 
From'10) and et the cone an r 4 70 Term, and then add all 
2 <3 3"; E „and from their Sum, cut of 4 awards. 
Hand, 3 ihe remaining Figures ts *y Logarithm » Sine, or or 

aquir L274 6 * 4 S of 


hes - qo theſe Ruler by 1 Eagle, in the ee th: 


OITIUVAT 
CA r 8 51 8K 


28 43. 


"WY We five 0 Tha, le, Caſe 
* HER ee is a tins Trig 4 W A An Aogi muſt be the ir 


P the Rule in Ar. i therefore by Ar. 2. mic] l 2d i! 

. of the H oo 1 9 +1 - \:x07000d 1 
5 To Side oppoſite GI 540: - | 11 907 = 2.324 ö 
| 755 80 Sine of the Angle G 3345» ale 8, — 9. 7447 
„ e l r 


TRIGONOMETRY 63 


By Rule 4 above, add the two laſt arithms t th 
from their Sum cut off 1 towards ae ho and, nad 
* 477 8 the L theLogarithm'of 308, th e Side HI required. ; 


* 


O 2 515 11 i: — ( 1 


A EE 3 } , £79 175 i. 
15! 2 2 1 0e II. Ag. x 143. NI 0 L 


2 


Given, the Angles : and a Leg, to find the eee. 


da [ Glrew: | 0 3345 R uired' 
3 bh”, HOST 12060 14 2 ied GT, = 4-7 


- $9} INE NP Lobt Fenn, rns 


5 20/110;FheAng ile T is 56 15; by by YR 5. Thietefd wie BZ 


0 It sd il; * fi: 11% TEL . 1392 195 zwai 


t 21 nsr 0 Cboix ker f K. b * 01 ano] | 10 5 
#5367 11 


Draw the Line HI 300, and at I, make the Angle HIG 


5 6 15, by Prob. g. „er H etect the 8 H G, 
y s . to cut! Gin G; then i is He the Triangſe re- 


E 
* A. 


N — : 7 15 « p 
36.50.91 = w 5 any ow 

K 

* 


CAteurATION by 4. 2 1 


* ef C3345 : d 1 ee 
e oppo 1 H z 00 CEOS e 
Radius or Sins of! 190. 0% = * -/ 10.0000 | 


CF 4 20 A 943 21 A 88 1 19A - 45 et 59 — "I 5 L 
To Side 1 & 540 - - » » - +> 27324 7 +12 
> Dat III. 5 Fig. 43. ö x | 5 | 2 

oy + Giver the Angles and 4 Lay to find the oe Lay, 2 


TY ho $8 7 Fenn no: _ _ f 1 
"in, as in (% Wor 2 I 


Cure 

85 Tis may e eter bt dies 13 >: Eos: 
al akin the given Leg HI Rot has, 

As Radius Say 33 ? * 43 7 


| N 1 
0 To Tan 00 Ty pr 


| 5 W II 
es 19 "Th en 449 = > | - „ „ - * - 14. 2 


\ 


> 6 


. : 
8 Te + 


FRIGOAOMETRY. 


3 Fi 2 5 
46990 "06 þ Ne 


Be 400 5903 ern ns IV. Fige 1 bc 5 


5 3. 
DE 1 Eu * 4 SV { 339 mu? 5 
rk. "vos yaothciauſe Ar 8 


E IG $40 


: 79 $247 


ue : EY bad z 9251 * e FF 5 age Fr 


* 8 T1 VETION,. 


2 the other! lng 
S rer wil eve * rom 


4 RE ry 8 [ IT, 21 . * alot ; 7 * Dis BY 11 2 4 010 vil}. AT. , 
u abooibat Kir £26 © ap E 2% „ Mt 
1 01 — 16 446 $52 * e DR” 3's 25 | 
1 / - 8 25 ES Sad: — 5 r * >. > 85 Bey Da 10.0 . ; NB 


= wee Ange 55 55 e $10 30 Hhs Ts 


11 551 oqao 9 

II the Angie &. was rec WY Angie A 80 

from 9 Degrees, and the een 7 459/18 is the Angle G, 
= ah c of PR TOE D 5bis- 9 


S Wa e „ 
1 cher argh Les. od roger as N 
9 | 


— — 
— IS ears 


: 
W 


1 
ä 


= = 
CEILING.” 
a 


Se v al 


6 38 ; in Caſe 4. aud} woe 1 
e 1H 1 805 pt; $03 Anienn _ 


Li. JT 
— "OO NY 
- wy 44 

. . 


— PN PSA. 
* 
- 
* 
. 
r 
7 0 he f 
10 * 
. 


2 


Sb ae £2 


2 „ A — 1 
# 
x : : 


>" 
ode ˙¹A te Tr a CO ET I N ; : 2 Z 
* Dr " * N 5 2 * 
a \ " : TE PRO | 
þ 4 a 


33 233 ** 
FRG 1 


* 


a” 0 


ST; 


ARREST pd Ads Fx 


* 
— 
. 
* 
* 


* 
. 
— 
$$” > Te 
ao 
o 


1 
1 


«> 
2 
£ 


* 
D 


„„ 
2 
[4 
2 
8 
a 
= 
{3% 
7 
«> 
* 
. 
. 
7 
E) 
* 
* 


» 37 * — — 4 1. » , 4 * PE 8c NS ; ; ** 8 | 8 
* ” 0 i” a * * * . 1 a o 2 R , 1 

* * N % * * + 

: - ; * ; RO 1 4 > ee ow * — Py F 


55 1 ** 2 l 2 FOOTY 
%. 6 * _— * * » * F | 2 : * 2 3 * . , . 5 4 4 L 441 . ; 
2 i / w i 4 + i , - ' - * 5 . 4 1 i 1 5 * . 


1 


. 
* 4 \ 


\ 8 s * 


4 7 . 


TR NO NOM. 5 7 A &®z 


\ 


| | i Cs E VI. Figs 63. ) 
| The Log siven, to find the 4 7 


1 Leg HI wes 
= | i Given ESE 300 ot Required Angle G, 9 


co NSTRUCTION,./ 5 5 


Diam GH 449 from G to H, and at H ko Petpehdi- we 
cular H I; upon which ſet 300 from H to I, and draw IG, it 
finiſhes the riangle. ha + 


INT PARA 07; Cartviarion, by i: 2: 2 CI 
1 24 1 i k 18 4 fl, 1 ; { 


| 0 vival roy] 2 
As LegGH.449. * — OTIS A. 462 PIN 15 5 61 We 
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80 Leg HI 0 > = 8 W 


Fo Tangent of the Angle G 335 43 <= ok 8249 
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"The Angle G being rk the Nd Lis found, as in Caſe 4+ ? | 
46 - San e l VII. Fig. 43. f ed 8 -— 
KO The rer given to find the kleben. ,, 
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Two Angles, and a Side oppoſite t to one them, ns gi- 
| ven, to find the Side oppoſite to the other. 


: The dn 3020 ps $ * Er 
Liven . 4, The Angle D 45:0 & 1 equired the Side E F. 
| Given 20 ' The Side D 0 eue Wesen 
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ww. Draw DF at Pleaſure, and from D draw DE, to make the 
= ven Angle of 45 with D F, by Prob. VIII. and ſet 290, from 
5 to EZ. Koh becauſe” the An * D and F together, make 75 
6 Degrees? the Angle E is "105 _-_ 8 by Theor, 5. the:efore 
4 E draw EF, to make With E an Angle of 105 * 
by Pro me and then i is D E E the l required... 


10 11:90 nt 
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Pete, Whew one: 7 the Sites 'of the Triangle that contains the 
_ "propoſed Angle, zs not fo long as your Radius or Chord of Go, 
=_ you may continue the 906 24 H Line or Pencil, as bere 1 
E _- / have continued the Side . to . 
A Toe als,” Ihen an "Angle is obtuſe, / or more 2 90 Des grees? 
1 you myſt take it off the Chards mull, _ oe * of Chord 
+ = | 755 W. ta 90 Degrees. IS 
| Obſerve, When the Sine of any Angle lows 90 is required, ſub- 
tract the Degret au Minute from 180, and the Sine of the 
© Remainder is the Sine __— Lad ** Sine Y hs is the * 
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ER As Sine of Angle F 30: — — Co. Ar. 1 
Tae DE 200 — x7 FO 1 „ 2254024 : 
Þ | 80 Bine of ng D 45: > — - 55 - 1 a. 9. 5495 | 
FT 3s Irie 10 f 
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PW Sir we have taken the Co. Ar. of this Bilk Term m., — LY 
5 5 _ according to the Direction of Rule V. at the Begin- 9.6980 
dig of this Chapter; the Sine of 30 being 9.6989, ——— 
=_ - me Co. Ar, is Innes as in * e annexed. o. 3010 
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TRIGONOMETRY, 


0 TY II. Fig. 45. oft] Mt 


Gen two | Sides and an Angle oppoſite to to one & me, 
find the Angle oppoſite to the other. i 
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.- 3, Angle K. 45-20. ; 

Given | Aide L M 410 Required the 3 I. 
Side K M 560 J. | 

| This, js called one of the ambiguous Caſes, becauſe it will 


5 admit of two Anſwers, for the given Sides and Angles may re- 


main the ſame, and yet the E Angle L may be either 
acute or obtuſe. „„ N 


eber ri 0 u. 


Draw K M 3605 and from K dratv K L; continued, to 
make at K, an Angle of 1455 with K M, by Prob. 8. take in 
your Compaſſes the given Side LM 410, and with one Foot 
in M, turn the other about, it will croſs the Line K L, con- 
tinued, in I. and L; then if che Angle L be ſuppoſed obtuſe, 
the lower L is the Angle required; but if acute, the uppermoſt | 


Lis the Angle, and the Rey Line 1. M is the 1 N 1e of 


the Tang. "7 es 209 5d Bon 
© pp CA Ao, by nc $22 
As Side LM 41⸗o „ Co. Ar... 1 872 
To Sine of the Angle K 45 „ 497 
So Side KM 5 — 5 2 REA 97184 
I To dine of the Angle IL. 2 1 9848 | 
-+- Angle Li is 74 05 if f it {> ſuppoed x acute, or 105 128 
"ic de che. | EY ORE 
| 3 IEF oo e 5 
e e "20s + 7 67 3 — 
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Cas III. re 45. 
Given, two sides, and an aeg een to one or them, to 


find 7. dried Side. oY : "I 25 ON ; Viv 
| Side I. M410 7 Ia A 
Oles 1 Side K M 558 -/Requite red e Side K l. 
Angle K 45 8 oe en 


. "= WS > : „ Here 
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| - Þ66 1 00 D O E 7 * * 


3 again, as before, jt muſt be known, whether the Angle 
* be EL or. Acute; for if the Angle L be Acute, it makes 
©"the Side K L longer than if it was Obtuſe, as appears by the Fi- 


2 f 15 , : , ® By 
„ LE . Conftruttios is the ſame as in Go 2. 5 
8 4 37% Carcviarion. 1 5 


1 the Angle 45; as in Cafe 2. and the Angle K e gi- 
2 _— 45 7505 che Angle, * is n by Theor. 5 and er 


iam 2. 


If the Angle L be Acute, = 

„ „Sine of the Angle L 74 58 Co. Ar. "10.0151 
ni Ee -; = oj»: 2.742 
2 So sine of che Angle Wee 1 = 9376 

70 7e e Side KL 502 — 4+ 1 nh s 7 NE 15 ee 


4 WM 8 of 3 if the Angle 'E-be Pb, VIZ, 106 : 2, the 0e 5 


4 : 3 | will be but 29 : 583 ; and then, as before by . A. 

= As Sine, of the An gle L 709: 2 Co, oe - 0.01 51 
= N To Side K M N — r 2.7482 
1 0 80 Sine of the Angle M 29. 58 => -. 9. 6385 

Þþ F Sa 12 70e 0 Side KL: 290 „„ 172 4618 * 
1 3 PET - Cx) SE IV. "Pig. 46. | 

1 1 been, two Sides, and the Angle contained: between thein, 
þ = - to find either of the other er or e Sn. 

| ö +. side O P. 410 1 . 
| Given 3 Side N P 365 . the Angle N. 
1 Angle P 30: 1 ES 

| | A f ; __ 0 * 21 1 "AS Tre: ; 
= ay oy gre LI ER WIR . 1 


Draw the Line NP 560, and from P draw P G. to 2 
the given Angle of 30 Degrees, at P, by Pro «Lins 8. and ſet 410 
om”, to O ;,rthen-from: * . draw W Q. e the 
| Triangle is finiſned. 3 
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| ; CALCULATION. J 
This Caſe is performed by Aviemthe third. 


— — _—_ 'þ 28 
Angle given 


Side OP | = -< < = 
Sum = = = = = Sum of the other vos Angles 150.0 
Difference - - — + Half Sum W 


% % e 


As the Sum of the sides 970 Cs. Ar. - * 7.0132 

18 their N 8 1 59 - - = — 2.1761 
o Tangent of ; Sum of the unknown 

Angles 75:0 = „ — * 19.5719. 


To Tangent of + their Difference 2 * '59 — "Fon, 
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Half Sum of the . 7 99 26h $0: hy 
Half their Difference 209. +397 | 
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Find be Angle O and N, as in Caſe\4. and FI find the 
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OR required, by 4x. WW 6 £4; A 

| As Sindjof Angle N45: [ ; Co. Ar oo 
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80 Sine of Aude O 104 59 — 45 20 2 
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ret 200% 3 
*Giyen 3 Side RI 56 22 Angle R. l 
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90 1 "oF" aA © vs 11 170 + 
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| KR This is laid down by | Prob. 9: 
| Caperianicn dy 4 4. 
Side 8 T E „ = - Dat | we 
Side RS a 45 WIN 715 290 | 27 - 
Sum of the Sides 700. bs 
Difference of the 8 OY 10 et Jo KU fe 


=_ -Ab2the Baſe RT 56e gt: & = Su ut I bn 
i +. Fo the Sum of the Sides 700 - 2 2.8451 

Y So the Difference; of the Sides 120 — 2. _2.079r 
| To the Difference of the Segments RW. 
= and WT. 150; od = = Ly 9955 
_ FRAME Half theBaſe - - © - * — — 280 75 
—_ Half Difference ol the Segme ts A 
F Baum is the Segment WT. 355 
» irene hepa; RW. 205. 
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Then ” Gag, of right-angled. plain Triangles, 
280 Lait 115115 DIE BY Ax 1. 0 N II. ans 4 
As RS aö0hͥĩ = . 3404) 
1 | To #98 | AP 85 5 1 3 ar : 3 ö © 3 
Seo R Pray 5 EL Co EL 93 — 23 17 
To Sing of the Angle R f W 45:0," 3543 
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Tus Angſe RSW 45 ſubtraQted from 90. leaves alte 45 the 


0 Angle lat R required . ON 
And 5.004 ſame. Method, the © Angle x, T a ny belong 30 | 
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| d v4 . 24 n Yo 4 67 © 2 
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{HE 8 Practice oc actual Surveying; <naine] 7 
that Part of the Art which muſt neceſſarily 7 
performed in the Field, or upon the Shot; to 
gether with all 3 peculiarly applicable 

M do that Part of the Work, may be, reduced to 

| hefe tuo Heads or Uſes. „er A111 . 16111 n 


SID „ 


2 % Is 1 


Nl, For * Diftancess 2 thit Purpoſe: is the 
Surveying-whoel, yy Chains of ſeveral Sorts, tc. 
, l 10 e Ol 901 We + 5 LEI - 3 1111 

| Secondly, For taking the Quant of any Angle; and for that 
Ute is the: — — 3 I heodolite zr eee, + 
IN de Or. ne 27 1 ut 978 00 POINTE) gttiod n. 18 

(211109 v ft vt: SHO. & 1 doit . 51 

„Bat ther ars ottier Inftrumerits; aloof Ute for plottibgat Sync: | 
vey upon Paper from the Field- book, or uponcthe Spot; of. fox: 
more readily caſting: up, or performing Multiplication or Divi- 
ſion; and theſe are Protractors, Scales of 7 8 Parts, of ſeveral 
Sorts : Alſo Ons, Gunter's. nee e Sc. 


3 Order. G eis A or 11975 
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| F e NUR 1 
Sas ane” ON EE OY F . — 
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commodiouſly, contriyed U. 2nGe | and e for caſt· 


| Breadely: and x” in in Le 


{or any Superficies equal to that) is is juſt an Acre. 


Fakt from the ſame End is marked 20, t. Bot becauſe At 
and that which js twenty Links frofmone Eil, js e 


every 10, for the Conveniency of working hy:Decimalepiwtvich) 


| | } End of the Cha 
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Ae RE en 3 ASSES: jor ge n ſed 
” accordin; . Sentiments o F Au ors and 8 

veyors: But Mr. 2 s Chain has now generally (and in — 
Opinion juſtly too) gained the Aſcendant of the reſt, being 


ing up what is meaſured b 4 
It is in Length — Dy Yards; that i is, four Pole, at five 


id. a, half or ſixteen Foot and a balf to the Pc | 
a Ker y fqtare Chain, Viz: every Piece of Ground'a Cha bf 7985 
4 contains 161 0 

and there being a hundred and 1 uare Pole in an Acre; * | 
ſquare Chains, to wit, ten Chains in Length, and one in Breadth, 


'This Chain is divided into a Hundred Links of equal Length 
&g$hefe :areifometimes/marked at every ten Links with | 
2 numbered 10% 20 30, Ct. natnelyi that Piece 125 11 
ten Links os — End is mared ino, and that e is iw 


Braſe that is ten — one End, is ninety from een | 
m 


the other, c. therefore theſe Pieces of Braſs are marke 


both. Sides; . that witli o on one Side has go on the bcber; I 
.  gad that with: go on orie Side, has 60. bh the. other Hr. 80 
that which End ſoever of the Chain goes foremoſt, you may, . 


by the Help of theſe 'Pieces of Braſs; readily know haw: mah 
yowarefrom the End of the. dain g fon the Middle af the 
hain being marked with a Ring, it is eaſy toknow in alfthe; 


reſt, which Figure to make uſe of, by obſerving which Side of 
the, an Clidin yo are on, whidh the better to diſtih- 


brim Pp AN ood, ov the Hike iti beſt to 
goto che Ring at; che Middle f the 


— 9 40 4 E: 0 Tak 10 ot # 2 75 yl 2 812 5 1 148 2. 14 
nee de did intel. 100 Aainscnafn Garkrcbnt 


work like whole Numbers, and preyent the Trouble of Vulgar 
Fractions. 

E Way of uſin this Chain is with two Perſons, one at each 

Chain „ The een (or, 2 as it is commonly MN 

- BE 


- of . 


% 


Tg * WO "tb. £7 TR 
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. ke. ha leads the Chain) takes i in his Hand ten Sticks (by ſome 


| Piec ked 70 on one Si 
ſee t Tl of the Chain (marked with KF Rag for. that ur" 
poſe) between me and the Hedge, I know it is 70 Links, and it 
the Braſs Piece be 6 Links from the Stick towards the Hedge, 
that makes 76 Links; ſo that the whole Longe:t that I have mea- 


fared, | 18 37 Sun and kay Links 8 


F F . #24 > 4 
"a; ” » | 12 a 
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Of. INSTRUMBENTS. 73 


called Arrows), of ten or twelye Inches long. The ſofter the 
Ground, or the longer the Graſs, 198 ES the Sticks ought 
to be ; and if they meaſure along th e Side of a ftrai ght Hedge, 
let him that leads the Chain, Tepee diſtant fan the Hedge, 
and three or four Yards, from it; and when the hindmoſt Man i is 
at the Point from whence they are to begin to meaſure, let him 
hold the Enq of the Chain there, till he that Teads the Chain, 
having the End of the Chain hung upon one or two of the Fin- 

ers of his Right-band, and one 2 Bis ſharp Sticks in the ſame 

an 115 1 5 the reſt i; in his Left-hand) pull the Chain tight,, 
and lick down the Stick that he has in Bis Right-hand, _ ©... 

1 done, let him run forward with the Chain, till the bind- 

Man come at the Stick, and take up that, till he that le ds 
the Chain, ſtick down another, and ſo forward, till all the ten 
Sticks be ſpent,. if your Space be ſo Jong, 

Then let the Man that! eads the Chain have all the 8 — 
gag ad roceed as before : And th hus, by the, Number of Stick; 
' ſpent, or t e Number of 0 n all, you 18 bee, 

0; 


ed to remember how MARY Chains you, AVE meafured ; 


nl Hand, there is Ju 1 8 many. Chains meßlufed, from the 
PI; 1175 Where you begun, to the Place, hers he took vp. the Tale 


14140 


* 
> 4 f 


igen have need the Sticks: once or more, there i: is 15 2 
ny Times ten Chains meaſured; and thus, if you have renewed 


; E. ured. 1 thixt ſeven Chains; ; and i 
WA INS. 55 —— 


As for cb Links, the Braſs Pieces ed to the Chai, eld 


in. 10 15 ting 1 102 B Fee you. hoy renewed pour g = 


here rena eee 

9955 not quite a 13 5 tween the tick and 1 0 4s. 
ear to, let ki im nil eh End c of... he Chain to the 2 
hole it there, till the Hindmaſt Man{laging. down 5 ; Chay 

5 raight).; came. to ihe laſt infor Stick, angzoblerve e ch Bra 

Po is net. to the laſt Stick towards t e Hes 7 


S it ; as for In 1 TE it is, pews - 
97 and th A other; 2 0 


wks. it is from, the. ic 


o 


Of INSTRUMENTS. 
: i ou need not diſtinguiſh Chains and Links, but write 
them like Decimals 37.76, or if you will 3776, for 37 Chains 
0. Links, ®, which: add 76 Links, the Sum 3776 is he 
Whole e Number of that you have meaſured, and ma be 
3 down, either 37: 76, or 37763 but it is beſt 7 put t 
down, in, the F ield-bogk in chains and Links Pil 
In Order to, « carry a Chain ſttaigbt at a great iſtance; "FOR | 
that lead the Chain, only fix their Eye upon ſome Object in 
that Part of the Hedge they are to go to, and go towards i it; 
but even that is very ſubj e to " wie | 
Y The beſt Way to be exact. is, W ite one ſtands at the Point 
they are to begin n to. "meaſure at, to "ſend: another towards the 
55 Object they intend to meaſure 53 and when he comes within 
twenty or thifty Yards of it, and if he is in a Right-line be- 
tween the Peron. fo ſtanding and the faid Object, let him ſet 
pa Stick with a white Paper or Handkeichief at the To of it, 
and ſo come back; but if he is not in a Right-line when he 
comes ſo near, let che par ſo ſtanding, wave him to the Right 
or to the Left, till he ſettſes between him and the faid Object, 
and, then put up his White Mark as before. 
And'then, in leading the Chain, let him keep the faid white 
Matk, and the Obj ect th in one; that i is, in a os, 0 with 
Sac and Ke will be ſure to deſeribe a Right-line with Ih. 
2 ain, and catry it ſtraight to the ſaid white Mark, and it can 
0 e to e wat for che = ay; or ey 
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mall Parcels of Land to be meaſured or ſet of, where there 1 
uno ain to be had to do: ĩ it with. In ſuch a Nęceſſity, you Wy” 
ſupply the Place 'of a Chain With a Rope or a Cord: but hes 
WH great. Regard ought to be: Had to the Weather, for wet Weather 
14 will make it ſhrink and grow ſhorter, and very bot Weather will 
_—_ -. make it grow longer than uſual; but if Neceffity oblige it, it is 
beit o have a Rope or Cord half worn, ang 'ufe it in Wea her 
tat is fair but cloudy. Vou may cut it to four Pole, or two. 
Pole, and may pros the 6dd"Links' by a Stick cut to the 
Kugch of ten Links, and marked with a þ Seh ie the Length; 
Feber Link; and i nia; with Care ſerve very well to mealur 23 
or ſet out Land fot mow! gs 5 and bg like," where better Oppor-! 
fte Wane! be had. | 
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f SUR FEYING-WHEBL. 


HI. I 8 Bae confi of a Wheel 8 6 of Wood, band 
neatly ſhod or lined about the Edge with Iron, 1 15 
like woe Wheel-of 2 1 ta prevent "its 1 


, . —r—?t:? OOO 
o 


* 


| 5 8 Dria TA XK „bur "nl 3144 
In the Body of the „ ire was 18 4 4 Marhive of Clock-work:: 
ated by the Wheel, by means of an. Iron Rod, hich lies along 
in a Groove from the End of the Axis of the Whe#:tothe Clock f 
work, and ſo contrived with Wheels and Pinions; that when the 
Wheel i is run forward upon the Ground (b _—_ Handles at the 
after Part of the Inſtrument made for that Purpoſe) it turns two - 
Hands, which are viſible on the upper Side of the Inſtrument, 
which Hands, by Figures they point at as they: 90 out, ſhew- 
how far you have gone with the Wheel. + 
To deſcribe all the Clock work within the ee with" 
the Numbers of the Wheels and Pinjons, would be of little Uſe _ 
to the Learner; but the Curious wha deſire it, may ſee the whole 
Deſcription in Bior's Uſe of Inſtruments, (old by Mr. Sener. 
The Wheel (including the Thickneſs of the Iron abaut 11) is 
two Foot, ſeven Inches and a half in Diameter; ſo deſigned that 
its Citeumference may be eight Foot three Inches, or half a Pole ; 
ſo that once about of the Wheel is half a Pole, eight Times 
about is a Chain, cighty'Timescaboutis a Furlong fad ſue hun- 
dred and forty Times about i i Mie wo 
There ate two Hands turn about on the Top, or upper Side 
of the Inſtrument; one of them goes round once in a hundrrde 
and ſisty Pole, or half A. ws pv es End pointiag round a Circle 
that is divided into a hundred and ſixty equal Diviſians, numbered 
at every ten, en e one een 1d Every: Pole the Wheel 
es. . JOUR 160 bit t Si rt F916: 037:937it 19 85 to 1 nut, 
The other Hand goes . abb in welve Miles, and moves 
| in a Circle divided into twelve equal Parts round it, and mark 
ed I. II. III. S to XII. ang ſubdivided into Dalves and Quar- 
. ters, exactly like the Dial- plate ein Din . 0 
| The Uſe of the Wheel is to ſhew,onlyby. drivingit before: you, - 
þ es, how many rep e Pales „or the likes: you bave gone,” -. | 
NY = e 1 itt zuck; His Ss e e 1tg2 10111 19979 . 227: : Whiohs; - "8 
8 015 . | Gu . 2 : * | + "-$ 225 bo 5 | 
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which, without any Charge of Memory, or trouble of writing 
donn, is eaſily diſcovered by the two Hands; as for Inſtance, 
_ the Hand that goes aboùt once in half a Mile, or a hundred _ 
ſixty Pole, points out by the ſmall Diviſions every, Pole you 
and when it has made à Revolution, the biber Bin d has pz 
half of one of che twelve Diviſions that are e its Circle: : 


"I 


And hence; FO. ett 401+ JO) Pf; 
| Running your Wheel Aae fuppale. in the: Hd. and having 
run by Computation two or three Miſes, you loo upon the two 
Indexes, and you find the Hand moves in the Circle numbred I. 
to XII. to“ ſtand between II. and the Mark that is half be- 
* tiveen II. and. III. and the other Hand at 100, 1:concliide by 
= the firſt Index, or Hand, that I have gone between two Miles, 
and twe and u half, * by looking àt the other nnn 
at 100, I find habe gone two Miles 100 PGle. | 
But if the firſt Index, ar Hands had been between! II. and 2 
half, and III. then the other ſhews how much en os * | 
abore two Miles and a bülf. . f 71 . ig Waal bin 


4 | * * 3 1 3 i 
744 31-49 6: 37 70} 50 840 *ni 51 0 35 


4 IE the firſt Rande more than half pafb II. 3 the! 
- Ea 9e cknow I have gone two Miles and achalf, and nine 
ty Pole, which (becauſe eighty Pole is a Quarter ofaMiue):id two 
Miles, andrthree Quarters, and ten PolGGe. 
With cheſe Inſtructions; they that underſtand the U Ile of the 
: - Hour Hand and Minute Hand of z mem Clocks: canhot' be: 


| ignorant in this. e none rn N edi ti a. 4 
Hut there are wee Caution to be obſerved ia be Uſe of the 


Þ iq h Wheel: HOMO} i939 al ll caHF 3-6-1 C287] 633: 7. 
u# __ 4 wc, That before you dogin Wigky youp 3 Hande 


_— 
1 


eginning of their Revolution; namely, oneiof them IIe f 


the — won oi and then count as before 
Secondly, Avoid as muck: as-poſlible,. - tbe: Wheel i _ 
Holes'or:Ditches in the Road; for as the Wheel will anche to 
mik tothe Bottom, you thereby: meaſure the: Concaue, inſtrad 
of the horigontal Surface; and make; your Diſtance greater this: 


£ 


| e Bod . I bil Lees ange Hi Bun 182111 
| Dad wp ate cunuenient Diſtanct to foreſee: when: 
: fuch Hole es or Ditches are in your Way, and by little and little 

avidithem; fer if you do notiſee them before y tome iat them, 
| geingrround the Edges of them will) encreaſe your Diſtance, as 
mucfi, or perhaps more, than: going «hro6gh them, and cauſe 
vou to contract as bad an E cog worſe, ©: A1 Vits £29 2181 
«1 Foureblp;) In Survyirig | the Roads, avndd/i(a8; much} as! the 
Ground wall admit) icroſſhog. the Langs,-iforithatiabfo;enencaſes! 


4 thDitance, even in Enſuring with a Chain; but in the Cau- 
: 5 „ | | _ tons, 
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tions above, the Error is not ſo conſpicuous in the Meaſure by 
the Chain, becauſe it will ſtretch over a ſmall Hole, and meaſure 


pretty near the horizontal Diſtance; however, all theſe Errors 
ought to be watched againſt, and the rather, becauſe they all 42 
tend one Way; namely, to make the Diſtance more than it is; 


whereas, if one made it more, and the other. leſs than it ſhould 


be, one might help to COPE the other, and the Error would 


o 


be more tolerable. 


Henee the Wheel is not a proper Inſtrument for meaſuring 


* uneven, woody, or marſhy Grounds, or other Places, where 
the aboye- mentioned Incqnveniences occur. 
The Uſe of the Wheel is (by the Help of the Theodelite, Cir- 


. cumferentor, or plain Table parry rs way) to the Uſe of either of them * 


10 pie Roads, Rivers, or the like, thus: 


— your Wheel and Inſtrument at the Fear Va you intend | 5 


1n{ vhether upon a-Road:or River, c. and call that your 
0 fiſt Station. Then place ſome Perſon or Mark at as great a Di- 
ſtance from 2 along the Road or River as you ſee it ſtraight, 
and by your 
ſet down. 


Alſo Hacks Wheel from: that firſt Station nis bien we 


ſhall now call the ſecond: Sem, and os the Hime en 
--alfo fer down. 


Then place y our Alfiſtant or a Mark as the third Seton 3 "that | 


is, as far as we ern ſes it ſtraight from the ſecond Station, and 
— your Bearing and Diſtance as before directed; which alſo 
ſet down as · before, and ſo proceed to the ſourth, fifth, and ſixth 
Stations, c. and you have the Road or River ſurveyed ; and 
ho te protract it upon 1 or er aun be ſhevar' i in 
the fourth BK. 


Note, I hen you Survey a Road, River Kc. the. He the 
Needle, „Care gugli 4%. 150 talen to alla for 1 22 
- ©, although. 4 7 e , without any Regard to the Variation, 
Aide the 
os to one another ; yet 775 will differ from the true ition, 


: a R 10 S true, 2 eg 5 ede e 


9WE, 


in If, that it regarded Sf 3 
The Ae 5 Vit being but a Specimen of the Uſe e de! 
_ : Fefhallfhrw' how. to ſurvey any curving: or. bending or Ri- 
vier, Where the Parts of itiart neinltem . nor Je ae 
345 Anglervevith om aneehengoonthow owruetubthares: [2 | ; but 
% thil you Mall have ih th | | 
© EA ander ite proper: au | Os a Reader rok 
e "CHAP, 


1 


52 


ſtrument take the Bearing of the ſaid Mack, which i 


let, and the Paſo tion the Stations, with 


Te 


1 
I 
. 
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The Uſe of the Theodolite is for takin 
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0 of the THEODOLITE. 
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Wh will be needleſi:to ſpend as Ns Time 5 daſenibing all 
the Parts and Diviſions of every Inſtrument, as if every one 
chat intends to learn Surveyings were firſt to make his own In- 
ſtruments: I rather think it ſufficient to give ſuch a general De- 
0 Acription of them, as may enable the moſt ignorant, that defire 
to learn, to know and diſtinguiſh the ſeveral Inſtruments when 
he ſees them; and to them that know but ſo much, and are 
willing to learn more, a plain Account of the Ule of chem will 
be of more Advantage cham ſuch a large and particular Deſcri p- 
„tion. {1 
The Theodolite i is a oy uſeful Infrumenti in Surveying ; they 
are moſt commonly made of Braſs, and conſiſt of a Circle of 
28 or fourteen Inches Diameter. The Limb is divided i into 
60 Degrees, and theſe Degrees are again ſubdivided into ſmaller 
arts, as the Magnitude of the Inſtrument will admit of, ſome- 
1 „times by equal Subdiviſions, and ſometimes. by Di onals drawn 
Limb. the outermoſt to the innermoſt, concentrigk ates; the 


Thersi is in the Middlecof the Braſs Circle a Box, — a Needle 
- touch d with'a Loadſtone;; the Center or Cap of the Needle be- 
ing in the Center of the Circle; as is alſo the Center of the In- 
dex upon which i it turns, to take any Angle, as Occaſion re- 
(quires. 


5 On the Back, 0 or under Side of i it, there i is a Ball arid Socket 
"fcrewed on, whereby to fix it upon: the Head of the aye legged 


Staff; ſo that in Time of Uſe, it may be turned about, or fixed 
in AH horizontal. . Poſition, without removing. the, Legs of the 


Angles, as the Chain 
is for EE Diſtances. The Uſe of it in taking an Angle 


ry this. OY. An ABC 33 W 3 N. 1 
3 was a which made an Angle 

„ Fig . 48; * at B, whoſe Quantity 1 deſire to know. 
Fd Place Four \Theodotite at B, and when you have laid the In- 
dex upon the Diameter of it, "and fixed-it there, turn the Inſtru- 


ment 7h, il. you can ſee the Mark A, or the furthes End of 
dhe W through the 1 then . the Socket i to 
| 7 


[ 


* INSTRUMENTS. 59 


keep the Inſtrument fixed, turn the Index till you can urdu 
the Sight ſee the Point C, amd then ſee what Degrees are cut 1 | 
the Index, and that is che Quantity of the Angle ABC require 
Obſerve at which Object, A or C, you look firſt, char you 
may have the increaſing I egrees, for the moving Index. "IO 


Note, In this, and all other Caſes of this Kind, whin * tis id, 
Place your Inſtrument at B, it is not meant that you are obliged 
to place it in the Point B, "that being ſolid Wall, and * 
lle; but you are to undenffand by that, to place it as near the 
Point B as you can conveniently, ſo as to have Room for the In- 

8 — and for your Body to moe round it; as ſuppoſe, in the 
Corner of the Field at D: Only always obſerve; 
| Either ſer up Marks at E and F, Points Juſt as far di 22 fa 5 
tbe Lines AB and BC, as the Point D is, or elſe by Judgment 
direct your Eye in a Line parallel to the Wall you are obſerving, 
and as far diftant from it as your Inſirument is; and then, in- 
ſtead 92 obſervi 151 the Lines B A and BC, you obſerve by the 
Lines DE and DF; and they being parallel to the former, the 
Angles will be the | ſame, FD E equal to AB C. 


Obſerve the ſame in any other Inſtrument for taking Angles. 

4 40 Ifo in taking any Amgles on the Out-ſide of a Field or Mood (when 
von cannot ęrt into it, or when being in, you cannot take your 
Obſervation, by reaſon of the great Quantity of Wood or Buſhes ) 
ebſerve the ſame Rule, and place wy Inftrument at G: inſteud 


Þ J B, and look along he Lues H and GI, parallel to BC 
e gel wil ., 


. 22 wy 0 ws — LT" od Wr bas 5 
4 2 
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et , . a 
0 of the CIR CUMPERE NTOR. 
h 

T | T* E Cel, Lompoſed, of. two Parts, a Circle 8 
iin and a long Index; the Index twelve or fouteen Inches 
gle or more or leſs at Pleaſure, and the Cirele, in Proportion, com- 

| monly having its Diameter about oa. 18 half the Length of the 
gle Index. d on 5 


Tei bs, =: the Back- ſide of the 1 a Socket ſens 
In- on; in order to place it upen the three - legged Staff, in the ſame 


ru- ner as the Theodolite is fixed, when ĩt is to be made Uſe of. 
4 of The Index is divided into ſeveral Scales of equal Parts, of fix, + 
, to | eight, ten, twelve, or. r more, to an Inch, 1 leryes for a Scale 


ß . Be = 


T3 07 ZN. 9.7 K Ul B N 7 9. 
to 8 Protraftr the Inſtrument itſelf being applicable to that 


poſe 
i" In the Bottom of the Box or Circle, there is a Card paſted, 
. 5 into the 71 two Points of the Compaſs, and on the 
1 age theregf, divided into 360: Degrees, if the Inftrument be 
large enough to admit of it, ſo that you-can count either y the 


upon one of theſe Diviſions, there is 2 Flower- de- luce, which, 
Wich the Oenter of the Compals; is placed exactly overithe Line 
chat goes up the Middle of the Index; and that End of the In- 
44 dex towards which the Flower- de- luce ſands, is always to be 
3 ed towards you or next the Eye, in Time of Obſervation. 
In the Center of this Circle or Bo (which is exactly in the 
1 Middle of the Index) there is à ſmall ſharp Bras Point, upon 
which there is ſuſpended a Needle touch d with a Loadſtone, 


cher, and the Violence of the Air, which ſo ſecured, will poſite 
_ $tfelf North and South, SXCEpt ſo much as the Variation is, as 
I have hinted in Ghap. WW 
There are two Vanes or Sies « one belonging to eacli End 
of the Index, through which you ate to look at the Object pro- 
poſed for Obſeryation. 
This Inſtrument js fred upon the three- legged Staff; by Help 
f the Ball and Socket, as the Feet, and other horizon 
ments are. 
The IIſe of the Se nah 1 is to meaſure the Quantity of 
any Angle i in the Field, in e to protract the ſame; and it is 


. Walls or Hedges, which part! 
BA and R Care two W y 
encloſe the Field A B C D, and J am willing to know what An- 
gle the Wall or Hedge, B A makes with that B C; ſet up the 
Fi 8 at B, and fixing the F lower- de- luce of 
5 . 23; art towards you (always) took firſt the 
4 8 A 20 A, and 1 Wird what D 72 the Needle points at, 
= | ſappols < 303 z then turn the Inſtrument about upon the 
Socket; tall (fil Keeping the Flowerwde-huce towurds y 2 
can, Lengk ths Si, o look along the Hedge n C tofee 
Point , and ehen obſerve-what” che Needle: points 
which: wn pare he the former: obſerved vg ranger 9 of De: 
] 
pay phe guy of lll e 
. Note; of in Ho Oefen to find am Angle, - — * 
iron bee nai of 60 and in tht other on _the other 


Ny ; 
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3 The Sum is the ng rh Oe IVE. eg off 
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-Pointd of the Compaſs, or Degrees from the Meridrfan; an 


with a Glaſs over it, to preſetve it from the Injury of the Wea- 


Fa. res add" cbt ond m & 360 ui ber p ande i paſts x 


L ; 
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„ Suppoſe in the Angle A B C above-mentioned, 

| (Fig. 2 ).I look alopg the Side B. A, and find the Needle Point 
at 320 1 ; — in looking along the Hedge BC, I find it 

point at 55. The firſt Obſervation 320, wants 40, or is 40 


leſs thah. 360; that 40 added to 5 5 the Sum 9h is tde Degrees | 


of the FI required. - 

YU 1 ang, 1 te is to be obſerved in;taking- any - 
An gi 1 55 ferentola 24 Halls Pa, e large 
Four 25 o 10 ilobo auf rizod 10 gaglT Sis war 
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— 1118 Tolfhunient ls conirity ade of Braſs: or Wood; 

1 the Radius or Semi-diameter, f rom four co eigit luches. 
It is (ks its Name imports) a half Circle. with A Kxed Sighr at 
each End of the whole Diameter, and at the middle of the Haid 


ft 58 


* 


whole Diameter, which is alſo the Center of the Semi-tircle, 


there is a moveable Index turning upon a Pin, whoſe fiducial Edge 
points to the Graduatiohs of the Limb of the Semi. circle, which 
ſs page th like the Theodolite: ©... 
pon each, End : the moyeable Index, thite' is 2 Siehe ur 
Vans *throup eng the bf is to de taken, "Dong the 
Hedgs r Wat, or to any 
There is 115 a Cone OD, f to it, Tothetimbs A the vold 


Space, Between the Whole Diameter and the Limb; but I think 


it is much mote convenient, to have it fixed upon the Center, 
ſo as that the Center of the Con paſs. may y juſt be in, of over the 
Center of the Semixcircle, ar upon the Middle of the Index, 


: pt then it anſwers the End. f the Theodolite and Ci ircumferen- 


W well as of a- Semi- circle. 


nie Uſe of the Semi- cirele js fo near the ſamé with! che Theo- JE 


dolite, that T 100 50 for 105 el s, refer the Reader ti hat for 
Inſtr "ation, à i all 1 oY / farther Ditections abour it, 
oy if come to ſpeak of the Uſe © Nit, in the practical. 45 of 


vos" in the latter r Part of this Book. | ou 3 be 
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| We the Place. e 1 odetite, See 11 2 1 
Es 5 Jo er by it we can, without, the Help of a Protractor (the 
*-.. - , Delſcriptiat of -which ſhall be inſerted hereafter) plot 
| {mall Fralotares upon the Spot, as we are ſurveying them. 
Kee The . is 7 ä of gf 2 other Wood 
3 8 : - coavenivh „and ſhould: ) u pony: 
S Th} hickneſs, 85 to be = of Bange Te o warping | 
. 2 Plain-Tables. are made about ra en es Jong, and twelve 
2 weben pad z or whether larger or ſmaller, the peu to retain 
about that - rtion of their Length to their Breath, 1 
The larger Sort are compoſed * three Boards, which | way, 


8 f een f.Carfiages, 
A 8 ngin 0 12 5 Rate, cor uftng 4 Tg Ps, arts, 


rea 
=D 8 0 Toims X 13 e at when it is = it is Buse 
0 nſio e B Bakken are equal to the 


1 
* 1 al my: Re Of FF it may ed Put My #09 
ken 8 1 t 5 ure. 


Ia 


0, 95.5 e 1 Papęr ru DE 125 
* | 


* - 
2 met ; 


3 45 ow T7 2 * : mh: pee neceſſary 

2 15 Hh of the Fr Res, Aly the Inches, ob e Into 
93 Parts, 22 (Lk x. Figures at every Inch, which ſerve - 
the more exped itjo us 2 5 arallels or 89 ares upon the Pa- 

=. TA And for ſhifting. the Vaper, when the * Work requires more 

| EM lan one Sheet. 

Tl bers is on one Side of the Frame 360 D Which, tho 

1 555 ec WF qivided, begaüſe e the. Tame is Squaxe, yet ge 

BM ED b 08 with va to the. mall. ole that is-in 

_ = 17 the 812 105 is che 85 er of: Fs - 8 

1 would be equal Diviſions. *. in ele E 125 e 
: faid imall Hole, as a VINE: [ 5 5 
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07 INSTRUMENTS gb 


| Theſe Degrees are ſubdivided as ſmall as the Magnitude of 
the Table will | admit; and at each tenth Degree, are two Num- 
bers, one the Number of Degrees, and the other its Comple- 


ment to 360: They are thus numbred about a. Ways te 1. 
voi \Trouble of counting in the taking an A | 


n 
There is: | alfo another Center- hole in the Nee — . 4 


po rhe Middle, between the two Ends, and about one Quarter of i its 


Breidth/from one Edge of it. To this Center-hole, and on 


other ſide of the Box- frame, there is 180 De en a Semi- 


cirele achüiſted; each of theſe Degrees is ſubdivided into 30 M- 


nutes, alig nuinbred 10, 20, 30, &c. both Ways to 1805 for 


the ſame Reaſon as before; and of theſe, that Side of the Frame 


that expreſſes all the 360 De rees, ſupplies the Place of a Fheo- 


dolite, and the other of 180 Degrees that of a Semi · circle. 
There is a Box with a Card 2 to it, and Needle touched 


with a Load-ftone;; this Needle plays on a Pin, in the Center 


of the Box. The Box is let into one Side of the Table, with a 

ind 'of a"Dove-tail Joint, and faſtenled with Serewy that it 
may be pit on, and taten off at Pleaſure.\ *'T e beſides its 
rendering the e capable of anſwer End of n 
Circu üfeful for placing the In nt in che 


or} is 
Hime Pol n every Remove 47 bag, oF; 44 „olg 


at 4 af Index beldngs {oth Plains Table 41 a 
Bt Neale, and ought''to be 2s long: a+ rhe Diaguna hof the 
— and near me. Inches broad, 'and Thickneſs pre- 


and that'is Called the "Fiducia „There are two Sights (at 
ench End ohe) ſcrewed perp Kularly upon the Index, che 
Sights art exactly both of 4 Height, and equally diſtant from 
e plain Side of the Inte ate Scaſeb 
oFequaFFarts, of ſeveral a She, wach Diagonal-ſeales, and#Line 
of Chords, 511 i ICS 3th eib 

On the pnder Side of the Tab, there is . Rraſt Spangle and 


Socket, faſtened to the Table with three Serews, in order to 
fur kf upon the Head of the chr in he Staff; which is performs 


ed, a5 you are already tught in the) Uſe of die Theodolize, 
11 70 4445 TE. . 01 OJ! (<2 4 ST] D165 
I-97 Me} Ws 4 6 my 20 


30 i- 


The Plain-table, . 28 8 * deſerideds, wih, ſupply the — 


und anſwer the End of a Theodolite, Circumſefentor, or Semis 


cirele; but what is here meant by the Uſe of it is, as Jookipg . 


upon it as a Plain- table only, and thoſe Properties el to 
15. Mat other Instruments are not capable „ 
| | On - a 


=P 


it has a flope'E 1285 like that of à4 Gunm⁰er s Scale, 
Eg 


$ 
. 2 
y* 


La 


A Mc at oo “; , ] et 3 — — 


1 = _ 


7 


- you t to - Shes Uk A of the e Plaig-table, take off 
2 ba Box- frame, arid ſpread; a clean white Sheet of Paper over 
the Table, ſomething longer and broader, than the Table. is, and 
-put-on the. Ftame upon it, ſo that the Edges of the Paper may 
be ſqueezed in between the Frame and the Edge ofi the Table, 
taking Care, in preſſing the Frame on, to keep the Paper ſtreight 
and ſmooth upon the Table; then, put the Box, with.the Needle 
An its in its Place, having the Meridian-line of the Card parallel 
tao the Meridian of the Lable, Which is a Right⸗ line c drawn from 

the Beginning of the Degrees to the End of them, and through 
the Centee nf the Table. Then ſcrew the Socket upon the Head 
of the Staff, and lay the NM Eng, ith the Sights aeg q upon it in 
<iel?7;Placens: upon, the Tables T "a then is the lernen 


| or Uſe. ie £ | 19 12 65 "1% Ct 505 WEL 10 912, Fe „ 


3 ? PE 132 f. 
314 5 — 19 F 1 * 
5 a in - 2 3 4 i» 24 212 


1 Hau, . an an au. 2 the PL "rt N= * AB. 1 *. 4 
1 „ Supps te Lines A B and C be. two Walls Spe at B, 


and making there the Angle B, and vou ould; Know by the 


Plains table, hew- much the Angle is; 8 ce FR r Inſtrument 


at: By. or-:rathers With the Reason and © zus ze efore given, 
place it at D; and then turn the Inſtrument abput 


Fig £85; 7" HO the Socket, till che North End of the. Needle 
| de Juſt directiy over the Meridian: line in the Card, rand there 
crew the Table faſt; then aſſign 2, Point ; at Pleaſure upon the 
Table, with this Conſideration, that it be ſo 1 near. that Part of 
the Table that ſands, next the ae ene as to Ws euch 
Room ortthe Index to lie, and the Lines to be drawn, over the 
Blain-of the Table, and applying the Edge of the. 1567 2 that 
Point, turn it abdut upon it, till through the Sight of, it. you 
can ſee the Mark ſet up at F; and by the. al of the Ruler, 
draw the Line DF; then kee 5 the Table fa 280 | Index 
at the aforeſaid; Point in che 
through the Sights, ſee the Point E in the Field; and 925 upon 
the Rn by the Edge of the Ruler, draw, the Ling DE LE; then 
mall the Angle FEE (whoſe ES Sides F D and DE, 
ate parallel to the Walls or Hedges of the F iel AB and B S 
be the Angle required. 

But if you are to take all the Angles of a Figure, or Field, of 


three or four, or any reater Numcer of Sides; as "ſuppoſe the 
a BC DEFG, is no Matter at Which Angle 


ICH; % -Y 
. $i ig 244 Wk > "nth büt ſüppoſe you would" degim at the 
Angle e E, and by looking throtely the Sights from E to F and | 
ws: Eto D, 00 the” Angle FE D; alder directed? 


5 9178 97155 R 10 3, 
5X * 4 a Fo 2 7) . i 
* . 1 
7 k — 5 þ 


{ 6 


ble, turn it about, till you can, 


LY) Q 


* 


\. ovthery, and if their Sum amount to twice as many Right-angles 


Care to begin at the ſame Part of ycur Sheet, that you begin at” 
N | . G 3 | * 4 e 


Of INSTRUMENTS. 8; 
This done, meaſure the Eength of the Side E D in Chains 
and Links, or what other Meafure you propoſe and taking thàt 


off from ſome of the Scales of equal Parts, put upon the Index 
for that Purpoſe, and ſet it from E to D: Then remove your 


nſtrument to D, and again plating the Needle dfrectly over the 
Meridian Line, lay the Edge of your Index at the End of the 
Line ED, in the Point D, and turn the Index about, till you 
can, through the Sight, ſee the Point or Mark C; and along 


the Side of the Index, draw the line DC, and meaſuring the 


| Length of it in the Field, take it from the ſame Scaſe of equal 
Parts, from which you took the Line ED, and ſet it from D 


F 


to C, as above directed. 


Note, This Methid of placing the Needle over the Meritlian Line, 
and proceeding as above, 'is exadtly true, if. performed with 
Care; and if the Needle is well touched and traverſes extras 

' ordinary well, and no Loadſtone, Iren or Steel, be near it to 

. affett it; but left any of theſe Difficulties ſhould octur, and draw 

von into an Error inſenſibly, it is ſafeſt, after having talen the 

ii Angle, as ſuppoſe at E, an having removed your Inftru- 

' ment to D, and placed the Necdle our the Meridian Line; as 
above directed, lay the Index upon the laſt drawn Line D E 

upon the Table, and lootin through the Sights mas 65 D if 

vor then fee the Mark at F, the Table is fixed right,” 
- Compaſs ſtands true; but if not, you muſt turn the Table a little 

about, till (the Edge of t 
Line ED) yon can from D ſce the, Mark E, and there fix 

Table faſt, and then proceed to look towards C, as above di 

| Tedd; und this ir a ſurer Way of taking an Angle, than by 

: * truſting to the Compaſs only, and is properly called Back-ſight 
and ore: ſight. e nen „ ernie OFT ESO 036 


* Ihen you have taken all the Angles in the Field ropoſed,. a 112 


 ' many Sides ſoever, you may examine your Wark, and find ge 
nueraliy whether it is right or no, ly adding all the Auglel to- 


1 


bably right. See Theor. 


i#4 4 
: 


leſs by four, as there are 1 80 in the Polygon, the Mort is pro- 


* 5 * 
1 F . "4 71 
* 4 


, 
a 5 


Buy this Method you may proceed to take all the Angles in a 
Field, and by ROY 
directed, you have all the Plot 


uring and laying down the Sides, as before 
of the Field upon your Plain- 


3 


Table: And by the fame Rule, if you have a ſmall Eſtate or a” 


= 


Farm to ſurvey, which conſiſts of ſeveral Encloſures, and would 
do it to ſuch à ſmall Scale, as to bring it into one 8 


x 


heet; take 


l, ind the 
Index tying flill exattly upon the | 


of 


\ 
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t Lam; chat is, if ou begin the Work at the South Welt 
. A . upon th the Paper, at the South · Weſt 


art al; the 2 0 Table, Sc. and then in laying down all che 
of the. Field i in Sur you begun, you, will have laid 
en all; ot à Part of one of the Hedges of the contiguous Field 
Tan perhaps of more than FAR over into that next Field, 
2 proceed gs before; and if you are careful to take all the * 
Angles and Diſtances, exactly right, you will, when ou have 
Kalten d your 9 85 have the exact Figure of the Eftate.or 
Farn 5 pen, the Paper on the Plain-Table; ._, .. 
Hut if the Eſtate or Farm be ſo large, that with the Scale you 
uſe, it wil not come all into one Sheet, which commonly hap- 
ens, you muſt, when one Sheet is full, take it off the Plain- 
Fate and day another: clean white: Sheet on; apd * ed 
Kill ti ing, of Paper, and is thus performed: 
190 4 DE repreſent the Sheet of Paper laid upon the 
Play le, and upon that is intended to be drawn the Plot of 
1 RE FGHIKL; and fuppoſe 1 take wy Gr Sation at L 
| Bi „and. proceed to F, and fo to (3, by the Direc- 
5 49. tions already given; 1 e to proceed to HI, 
; And there f 15 not Room upon the Sheet that is upon the Plain- 
| ez, to draw the Line GH. In this Caſe, draw it to the 
of the Paper, and then remove the Inſtrument to the firſt 
Gaben at. L, and proceed. the contrary. way to K. but when 
you: ſhould: draw che Line KI, you find again, that the Paper 
von tb eee will not contain it; but draw i *. to the Edge 


ON abh Tak 
0 Y 1 Help of the . Diviſions pn pO hi Edge of 
the Nb by which-are, intended for that. Buro dg, upon the 
Paper, the Line PQ, parallel to the Edge of the Paper CD, 
| and eblerve where it cuts the Line or Hedge of the Field IK, 
as in N Fhraugh the Point P, draw PR parallel to the Edge 
ky: the T able DE; and, hen ge in ſome blank Part of the Sheet, 
mark it ON . I. or the Letter A, or ſome Mark that may 
L dkpgunh 4 t9.he 1 the! firſt Sheet, a and then take it off and lay 


it b 
3 Thin 50 put another No Sheet upon the Fables the fame | 
Manner, as you were directed in the laying on of the firſt, and 
towards the contrary Edge of the Inſtrument, draw a Line pa- 
Fi 1. - rallel to the Tajd Edge, as the Line 8 T. and upon 
2: 8,0 that Line, lay the 7 PQ. of the firſt Sheet, 
Which may be beſt done, by folding the firſt Sheet exactly in 
the d ſame. i Q,. and then apply. it, as above, with this Confide- 
ration, that you take ſuch a Point as the Line ST of'the ſecond 
47 SPöt. for 2 we at VE. 1 18 e as to allow ſor the 
. ; Tes 
* | 


Oo 


 £ VS T K U E NT S. 87 
Tendency. of the Field, or that the Lines repreſenting the 
Hedges may not run out at the Bottom of the Sheet, and yet 
not come near the Top, which may be eafily avoided, by con- 
ſiderin the general rwe of the Ground. 
Baut it frequently happens that Hedges are curvitig; aud al- 
thaugh the Baltes Let efore given for laying down Hedges, or other 
*Botinds of Ground, when they un | of Right- lines, are ſuffi- 
eieht; yet in Cu tving Hedges ot Walls, the following Rules are 
to be odferved. 
In the Field ABHIK CD, the edgy of Wall, BH] * 
is a Curve: When I go to the Angle A, I take the Angle 1 A D, 
as before directed, and likewiſe Be Angle ADC; "Fig. 1 
but coming to the Point C; and finding no Angle | 1 
between C and B, only 2 cofititiual Curve, plate the Inſttu- 
ment at C, and obſerve th B and D, to find the Angle BCP? 
50 inſtead ef the Hedge 6f Wall, draw, the Tpke 
_ EC, and draw it upon the Plain-table, as. de fo 
1 
hen to acbdunt for the Curvity of the Hedg or Wall, 
BHIKC. meaſure from C to E, and from E to F, and from: 
F to G, and fem G to B, att lay dowh che Difance CE, 
EF, Fi G, and GB, from the ſame Scale that ou laid doe 
the Sides b A, AD, and DC; and then from E, F, and G, 
_ raiſe Per ndiculars to K, I, and H, and, with your Chain, 
meaſure EK, PFI, and GH, - ſet theſe off from EF, w 
G, to the Points K, ; and fo. through the Points 
B, H,T, K, O, dravy 2a 7 6, Hand, the Curve BHIXC, 
for the curving Hedge or Wall, Lg then ou have laid dow 5 
the true Form of the e Field ABHIKCP: e 
I ſhall not here inlarge any further upon the Uk of the Plain 
table, becauſe I ſhall ba bave'Occafion to ſpeak more of it, with 
BKReſpect to the caſting up any Quantity of. Ground laid down a 
5 before ArcQet, when, POE) to the ren Part of TI 
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Of the Dorfe, arts 


2 75 5 5 
S 


20 en gintenk an en into tres: > Sortoye 


of * ol an Fare 
Scales 8 * * "Thow - 


-4# 


1 


» 


* S. 2 * UE v 7 &, 
Thoſe of. equal Parts ate for ptotracting Lines, and are made 
of different Sizes, ſome of 10, 15, 20, 30, or 36, Parts to 
| Thich; and may be uſed 2s if.cyery. Part acoounced. for. e 
| 75 10 is 100, 15 1 1505 VE and in theſe Scales the fir | Di-. 
viſion. is commonly ſubdivide into, 10. parts; ſo that if you rec- 
PENG fi 3. be 2.9; . „ 0 By nene from 2 hack 
ton it js 20 PRE fry Fu extend, From 2.t9.th 5 fifth . 


11 on, it is 25 and by the fa oY uley i 0 1d take off. 
36, fix one Point of the Compalles in 35 1115 2 — the oth er 


: to: the rfixth ſmall Diviſion, accounting fro the Cypher, 
| I rent pens 5h, whether Ghee Yards, 
; te ame Rule js to be uſt WK; We iy Le Mg, Num 


4 


1% £4 + £77 


5188 A O 
af u 
altar . 
{ct one Foot of 701 "Compal 


im hong n. the other Sid th pher or 0. and | 
Een l ſhall 45 460 ae 18 * te ket 0 54 


ccqu 1, is, 100, 2:48. 200, dk: 
pn og Ab 10 2 TL 5 2 
. 795 this 155 IH you have apy odds above even Tens, it muſt; 


q between the ſmall eee as ſuppoſe it is re- 
A 12 * 155 67 35pſer one Foot in 6, and extend the athen 3 
ür {pal LD pu the on 1 other Side of the e 


8 55 Begg $a Hines 79 if yo were to. 893, 200 
thats 6 38.5. nk 5 eringithgt 2 ate to ſet EE eaten 
| tha Maven! e 895 to ba 99 8 oa fackelt 5 Wo fourth: 


2 5885 or as 9990 Divif Wy Is 630 H 


5 thy fo rh Gs ik. ig aly epo. 
cgive, that Lf fag 65 to e IE 38 ol 9 352 


d if it i required-to: ſet, 637, you are to go pee 
5 yo fora: Phe of Rey Of fo 10 nd tothe to the 
ima 


| Forth iviſien and from 6 to that, 56 J required. a..; 
But there are other Sorts of Scales to 1 equal Pa 
which are commonly called Diagonal Scales, and, as I ſuppoſe 
there axe i | 
vr are e _ * ie eg 4 _ ſcale, or : Gunter” þ 
cale; and the Di cale being me upon both, an 
_ alfo the Deſcription f of: Yar, 4 vitte $58 88 of other 


| Diagons 88, IL apply the Nixestions to eſeg. 
: A og Pie m mate Love Inches“ W Cort 28 
. = is twenty-four ; they are both made — at one Edge, 
and ſloping at the other. i The Phan: Scale Aust D * 


5 „ and theilcine DOOR 


an eo 


4 D is 88 
Ss "A . 


> 


: — 


the firſt 


e 


Of INSTRUMENTS. 8g. 
Tangents, Sc, on one Side {which are all Scales of unequal; 
Diviſions.)  Gunter's Scale hath all the abovementioned Lines 
and Scales-on one Side, that the Plain-ſcale has upon both, and; 
on the other Side of it, there is the Line of artificial Numbers; 
Sines,; Tangents, Ge. which ſhall be ane and e e 


hereafter; i In this Chapter. ( ien 10 041 
The Diagonal-ſcale (fg; called, becauſe of, dhe Biagbaai Pen 


5 glope- lines uſed therein, to diſtinguiſn more nicely. the ſmall 


Subdiviſigns) ! is numbered both Ways, with. 1, 2, 3, &c. on ond 
Edge, at every Inch, and proceeds to 10, and on the other 
Edge, at every half Inch, and proceeds to 19. The larger 
Scale ſerves where you have 1, 10, or 100 Parts to an Inch, the 
jeſſer here you havę 1, 10, of: 100 Parts to half an Inch. In 


ſhewing the Uſe of onen I thall-have mee the Uſeof both; ; 


both being the ſame. Ard al: ia) 15720) 
Ik you intend to let every Diviſion,. whate the Figures are, 
to ſtand for one, in what you are going to lay down, you only, 


ſet one Foot of your Compaſſes i in the firſt Line of the Scale | 


(not 1 1. but in the Line that parts the large Diyiſions 
trom the Diagonal, and. ig, the! "raped, both) and extend 
the other tothe Number propoſed, that Extent ſhallxepreſent | 
the Space required. Thus from the ſaid Line to 3 bs 2» 
and from the ſaid Line tog is 9, S 

But if every Figure in the Jarge Diviſion ſtands for 10, ou 
call the firſt I, 10; the 2, 20 3 &c. and then every ſmall 
viſion in the Out- line of the Diagonal ſtands for I ; that i in 

1 the ſecond * Se. and in the common Scales, 

they Are tequehtly marked at Per 12 5 Diviſion, 43 2, 4, 6, 85 
the; laſt: Line, bellig 2 11 0 850 , you, would [et off 335 ſet 
one Foot in 3, On "the S Line, and the other to 4, or 
the fecand'in' the 'fnall Diviſions upon the ſame Line, a and. that 

tent hall ye] preſent Bia 

But if every 5 197 ſalgon be to repreſhsd 100, he the 


| Extent from he Rint 5 eto 1, is $00 and fromthe. faid Line 


fo 2, is 2 80, He. ever hp Tag MN is 10, and then the 5 
tent, > ob 320, the. fa 


But as Hz D ee ar ide to run fs uch loping, 
that the 'Bottam , AS 115 diſtant from any of the large 


| Diviſions, 48 the! 0 50 the n * aud theſe Diagonals bei; 


equally d bided into 10 Parts, by Lines draw parallel to the 
Edge of the Ruler, it will Pollo 2 — tracing any of theſe Lines 
croſs the Ruler, from the. Top of the Diagonal to the Bottom, 
every parallel Line that crofles it, is Juſt one Tenth of one of 
theſe ſmall Diviſions further from the firſt Line, than at the laſt 
n ; becauſe in e all the 10 parallel Lines, it is one 
—8 of 


of INSTRUMENTS 
w the-faid finall/Diviſion further off; and the ſmall Diviſions 
being thus artiſicially divided; each into 10, the great ones are 
divided into 100% and by that Mean, any Number conſiſting of 
three Figures may be meaſured; and is thus performed: | 
you would ſſet off 4684 the ſeecnd Figure bein 65 
count along the Top of the ſmall Diviſionsy to the ſixth Reken, 
which is/commonly marked 6-þ2ihne becauſe ehe laſt Figure of 
Number is & trace that Line eroſs tu the eigh * 
| that ate. drawn parallel ts the Edge of the | 
Lines being difs marked at the End of the Scale, eh FR 
other Numbery as 2; 4, 6, 8) and fixing one Point of re 
where theſe two Lines croſs Sach other, bring the 
other Point to che Place where the Line, in which the Compaſs 
Point ſtands; eroſſes the Line marked 4 in the great Diviſion: 
(becauſe 4 is the firſt Figure or Place of Hundreds in your Num- 
ber) and that is the whey Extent ol "468, * the Diagonal 
: Pliny ad Vis 4407 
But befides thoſe Stakes of quay chere! are nid —4 of 
unequal Parts, of which the moſt uſeful and pertinent for our 
| _ Purpoſe; ure the Line of Chords for ProjeAioh/ and wy 
Nene Calulaiiey”” e 999 QT 25090 WL 
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. of bord (common ; parked Or: 2 the Begin- 

0 A | uncquat 12 numbr 20, 303 

| 35 the 2 Behn. 5 ſmaller, 28 AY umbers, 
Res, 75 Cc mmen ; $ $ Point at.the Beginning | 

2 Line, Ant 955 GS: 60. Fa iy '; becauſe the Chord of 
0. De egrees being equal to the Radius, or Semi Fig er of a 

, that Bast (commonly called the Sweep of Fl Lhe 

2 quently taken in the Compaſſes t 170 ſweep the 8 le with . 

8 e Line of Chords, according to the ppequal Diviſions upon its 

Þ - ate the Meaſures be” their. eſpeRtive ingles; and this m may be 

- _ Mi6ught ſufficient for a Deſeription = the Line of Chords. 3 

Hie w a Chord i is to be a applied to the meaſuring: or r projecting 

FM z bien Angle, Which is t chief Uſe for which it is int Wn 

1 taught in Prob. 8. to which Definition and Prob] Jem the Re 

of Chant ab W e and W e of the Lin 
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*** YI |} aq 9 1.21 lbb 
f the LINE of NomBERS)., 1: ins 
pale?” SEP N n ee „ 81 1111 ; _ nt 715 111 0 , 
| The Ine of Nymbersz which is one of the Lines upon G- 
ters Scale, is often (by Mechanics, and ſuch as uſe common 
two Foot Rules, upon which the Line of Numbers is inſcribed } 
called Gunter's Line; but upon Gunter's Scalez-whete it 1% 
wongh artificial Sines and T'angents, ci ics diſtinguiſhed by 
the Name d the Line of Numbers, and is commonly marke vt 
the Right-hand, with Numb. or Num. It is numbered from tis 
Left- hand, with 1, 2, 3, ©. to 10, to the Middle of the Scale, 
and from thenee to che Right-hand, with 2, 3, 44 Wer t 
again; the Diviſions are unequal, decreaſing from the Leſt do 
the Right, as the Numbers increaſe, and the ſecond Nou Gf Fi- 
gures keep kxactly the ſame Order and Diſtance as the ift; 
that is, the Space from 1 to 2, in the ſeeond Line, is the ſamt 
as the Space from 1 to 2 in the firſt Line; and the Space from ⁊ 
to 3, in one, equal to the ſame in the other; hut che Space be- 
tween 1 and 2, is not equal to that between 2 and 3, hut larger: 
the Space between 1 and 2, being equal to that between 3 4d 
4, becauſe 1 hears the ſame Proportion to 2,.. as 2 does ta . 
and as 3 to 6, &c, and every two Numbers that bear the ſome. 
Proportion between themſelves, arg at the ſame, Diſtance/upbn 
the Scale; and warn en of 7 45 Numbers being 
given, the Proportion of a Fourth to a Third may be found b 
| che Ertent bf 4 Pale of Cbmpaſſes MP e i = 2 of 
I Therefore it is, that the greater the Numbers, the cloſer they 
ate ranked upon the Line of Numbers; becauſe every, Number: 
included between any two Numbers, though never ſo large, 
are expreſſed between them upon the Line, as well as all Num- 
bers included: between any two ſmaller, in the ſame Proportion; 
as for Inſtance, 60 bears the ſame Proportion to 15, as 4 to ; 
therefore all the Numbers between 15 and 60 are contained 
in the ſame Space upon the Line, as the Numbers that ate be- 
| Nh r . the Li [EE 1 SES oO 1 
The Figures on the Line of Numbers may be read, either 
for their aer Value, ar for. x0 Times, 7 Times, e, 
their Value; and the ſecond Row is always 10 Times the Value 
- the 5 : i at the Beginning cn I, Ma ney 
ed 2, the 7 is 7y Ce, and fo the 9.1s 9, ag n in he Middlei 
is 10, and bis 2 15 the"ſecti 80 55 2 5 9 
f. umbert ) 


and the 10 at the Right-hand is 100] and then the N | 
between 10 and 20 are ſupplied by the firſt Subdiviſions, as the: 
next large Subdiviſion towards the Right-hand of the 1 in the 


—_— —_ = — i a \ 1 = = 
ca TT OD e & — 


þ 

Middle | 

b 1 
— » * » 4 

* * 
S 0 
as 22 A x 
2.308 I 
— 3 
* * 4 
aj * A 
— > . 7 * 77 S 1 
. 7 
b TH 


92 Of NS T RUM E NN. 
Middle is 11, the ſecond 12, (where a ſmall Braſs Point is cem- 
monly fixed) and then the fifth, which for Diſtinction is longer 
than the re 1815, bald ſo o Yo 46, 17, 18, 19, and then the 
2 in the ſecond Line is 20, and accounting 21, 22, 23 Sc. up- 
on the langer Diviſions, between 20 and 3 be 3 wi will be '39, 
the;4.will be 40, l. and the 10 at the Endiwjll 99 100. 
But if your Numbers runihigher, and that the 1 at the Begin-, 
ning ba 19 when x in the\Middieis! roo, and 30 at the'End is 
0 becaitſeithen the firſt Row goes on To, 20, 30; Ce. to 
e is the rin the Middle and: cher ſecond Row' 18 100, 
800% St umthe End. o α²]¹ãA es eee, 
| then the Figures in the ſecond Row' are Hundreds; theri the 
5 Syblliyiſions: 10 1 _ the ee between them 
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are Un 
: T bus, if I wel find m6 118 1 in che Middle f is x60, 903 
two larger Subdiviſions further (which is where the Braſs Nail is) 
B10; but becauſe I want 126, I muſt count ſix of the ſmall 
; Subdiviſions further; and that is the Point that repreſents 726. 


This Line is only intended for Proportion, all Numbers «4 tal 
| I. upon the 1 bearing exactly the ſame £144, 5998 
h othe?; and upon that F oundation 14 is, that Multiplication, 
Diviſion, and the Rule of chree, may be performing; pop the 
Eine of Numbets: becauſe, 
In Multiplication as 1 to the Multiplier, ſo the Miliglicand 
to the Product. 


„ Vie Divifion, a8 the Duo to 15 10 che Diyidend to che Quo- 
tient. 1 . 
In the Rule of Three ee > as the firſt Fen 6 © . 4 4 
ide chürd to the fo Bok © | W's 
rl * n Wa, x | BE In 12 0 We 1 4 4 ; 03915! t 
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1 yori is from r to the Miltipliets. « the FO 
plied the ſame Way, will * fron the Mubtiplicand- 
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—_ Einen e Ade: tegoing gi 5 wider © 8 N e N 
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But ſuppoſe you are to multiply 65 by , extend from 1 to g, 
the ſame Extent will reach from 65, to beyond the End of the 
Line, if q in the fiſt Row be reckoned q, and 6 in the ſecond 
Part of the Line be called 60, as before directed: 2 _ — 
dy this, h the Extent. from 4 to ꝗ in the art of - 
= Line, wy ated call ede 6 in che firſt Part of the Line 

60; and the fifth Subdiviſion from thence towards 7, will be 
65, in which Point placing: dn Foot of the Compaſles; the 
other — ll in — — Part one Wins at 8 LN and a balf 
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all Caſes in ae and. — to dos father: under- 
ſtood/ beeauſe in any Survey, the caſting up: is pony 
Multiplication only,” and the Line of Numbers is ithe ratbh 
uſeful in "Surveying by Ganter's Chain, becauſe . Work be: 
Decimales! 511198 901 lo ebe, togs ot) (% n. 
As for Multiplication of Detimals; none can ris at = Lok 
that can read Decimals. upon dhe Scale; 28 II ſhall explain in an 
Example e mort; boidnnus at Roaruzme er] 
Suppoſe I would multiply g. 7 by 83, extend kom . to 55 
(which is the fame that may ſtand for 57) with the ſame Extentꝭ 
and one Foot in 8. 3 me öchher will her to 47. 31, the ro- 
| duct 1 uired;” * $159. 241 dns 360g Vi 1196 iq. Nen fie oft 1 * "# - 
This Way of caſting. up by Ountex s Line, is of great Uſe in 
| ziving a general (Gueſs of the Content of any Parcel of Ground 
very expeditiouſly, hen there is not Time for Calculation * 7s 
the Pen; and it may alſo be of Uſe to prevent a Miſtake by 
placing or miſcalling a Figure; for although it will — 
diſcover the minute Tr yet it may ſerve to find an Error, 
for that may as eafily 5 — in N Place towards the: 
Left-hand, as towards the Night, if a Miſtake is cbmenitted im 
multiplying or addin the Sums ne or in oopying which 
ns ann rument ent will Ell Glover 6. ict rgo02 e 18 H1D 
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| "HE. 9 GR BY conſiſts of 150 Parts, 2 Scale 
ad acgemi- circle, the former ſerv ip pg only 4as'4.common 
dane equal Fats to plot Saarn undes ieinele to project 
RES 7 bi DJ 151 es Arr. 201.75 BR : 
«1 may be made of: Braſs,” Woods: ee, but if it is to be but 
of a ſmall Size, it is neceſſary it-fhould be of Brafs, Fhe Diame- 
* ter of the Beni circle about ifaur Inches, and the Breadth of the 
1 Scale about ane and a balf z but at ne, eee 
Y „taz e to every ohe's Fancy 
3 pon the Middle of one Edge of tlie Gentest Weng i is a Point, 
1 — is the Canter upon which the demi- eircle is drawn. 
his Cemi-dirrle contains three contentric bath Circles, at ſuch 
' «Diſtancerwithin:cachiotherg that the two. between them 
- will contain Figures each Quadrant of the Semi- cirele being 
divided into-igo equal Parts or. Degrees, and ee the 
3 eee into D egress .. 0 been n 1: 
Tbe outermoſt is numbred — the Leſt to the Right wich 
E do, ga, Er. — ner the innermoſt is bumbemd the ſame 
* 1 990 (de tot buen verr gad at th; i dei 
E: ing Ae. which:the Center, of the Semi-citele ie, is the 
B Meridian, in which placing that End North, where: the De- 
gs begin to be numbred upon the Semi- cirele, aud the other 
the t Edge or the Protractor applied to the Cen- 
tet aud d the Edge of the Protractor, where the Figures and 
3 Dixi fions Art ſhewn, the Degrees from the. North: caſterly to 
1 mie Eaſt o Degrees; and from: thenge — the South 
e re, or a do in all; and if you wauld continue to reckon 
the North. quite round to the North again, or 350 De- 
grees, keepyour Protractor in the ſame Poſitiom as before; and 
3 when) the:ſtrait Edge of the Ruler comes off from: the'$emi- 
circle, at the South End of the Arch! the other: end oſ the 
Nuler will go on at the North End of it only; then begin to 
RT 1 inner Row of Figures in the Semi- circle, and go 
dn to 1905 200, Sc. as Occaſion requires, towards 360. 
But if you would reckon your Angles from * South Weſt- 
ward, keep ſtill your Protractor as before, only begin again to 
x reckon. upon the outer Sime-circle and Fi vans i a the 


7 * * the Index makes the ſame Angle with the Meri- 
dian 
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or Scale; but it being ſpo ke of before, we Wale "—_ our e Reader 
8333 . | 


as the Artiſt is willing to be at the E xpence: I) It co 
12050 fixed together by a Joint; and is 12, 95 07 6 Inches in 
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; Sortiggable * which being 88 


Libi 6. F S 0 
the Bibs oe” p- 5 Si ills 8 8 
i rg 


| Centet down each Limb (as I ſhall he Nil it will | 
| follow, that as the Extent b teen the Center any Number, | bi 
th the Extent between that Number a er and any N rg 4 f 
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dian (although it is quite off the Semi-circle): that the North 
Toe doth, and therefore in counting the Degrees upon one ” 
have the other, and are as well ſupplied with a Semi-cirele, and 
with as little Trouble as if i it were a whole Circle. 
There ought. to be a Line of Chords upon the Parallelo ries 
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| H E 1 is an die ofalmeſt * b be- 
1 ing applicable to Arithmetic, Trigonometry, Navi e 
W , and ſeveral 220 Parts of eee th 

its proper, 
bs is a i La due Don 8 of Braſs, Silver, 6 or r Wood, 
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Length, when Dyk s A; ay. be made of any other Length at 
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I Copſtrudi jon of the Seck Nor Fehr depend 


id, vis. That —— 85 
mila, that is, have the Sides pl 45 1 — th bs pro 
apo oe it will * allowed 125 e 


Tioledtes Trighgle CO Me. 
. an 1 | 


| they Sides proporti their Baſeg; i 7 N 
Triangle dee to coral Seg 1 ines drawn par- l 
| 7alle to the Baſe (and 5 33 i 

Angles at the Baſe bein 7 el. = uclid. Et. r. 0 


As the Sectot mide both equally ave Va equally Gam. the 


other Limb (the hijo at any Opening} 90 the Extent between 
the enter 3 5 an 1% Extent | between; 


ny 


\ 


1 


95 / 1 7 K U F TU. 
Opening as bef6re; and ir theſ Extents are taken upon the equtl | 
Farts, or Line of Lines, it ſhall produce a Plain Geometrical 
Proportion: If upon the Sines, Tangents, Sc. it Mall ödüce 
a Proportion in Sines 6r Tangents from 8 it was el 
of which (having firſt deſeribed ; Lips 2 if tHe Seetör) I all 
:give an aiple-or WMW. e LOIN? 
The moſt uſeful Lines upon he Sector (cotifiered ava eat. | 
and the Lines proceeding from the Center thereof) are,” The 
Line of Lines. 2. The Chords. 3. J The Sines. 4. The he Tan- 
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"vents." The Secants. | 
I. The Line of Lines is marked [Z.] or in ſome Ein.) Iti is 


divided into ten _—_ Parts; numbered » 2, 3, Ec. to 10, on, 
each Limb of the SeQor, but on tlie OE Side, and gvery one 
of theſe 10 Diviſions are ſubdivided in to FO, yrhich ma 898 in all 
108 ande if 5 Figures be read 1, 2 3, Oc. the Ju viſions 
Aare Tenths: Top che wird ſmall\Divigon after 3, is 33» VIZ. 
31 LP 3 and 3 wo wick and the ſeventh: ſma}l Diviſion alter 57 
5 and 7. Tepths, & 
TY >iBut 7 if you" have Noa Ter ary Nb 5e 19 5 0 6 Ind 
by Py "he Reſt Tm {Fbe'Galte# Yo, and the 2,720; l fs 
iSedawiſtbn f is to be Tetkoned 7, and then, the Fi ef * 810 
Y; and the fourth Diviſipn after 3s 84, Oe. 4 nd þy t 
ditle'y you may b Bren tho” above 100; 48, upp 
| w find 8755 the fifth large Dlviſton where the 5.18 55 8 
the ſeventh Sübdivifian from 5 18 70; and the ſmalf % 5 
Fon is 5 which is te Point that Hints 75.3 T and 1 7 thy 
ye, Method 0 other Number Sf be 155 15 Ny WP 35 ＋ 
Tie Line bf Chords is "rhe Liche 3 
2 eech > Ruſs 'of near” f 15 e ak is © he 


| fe es ke Þ gy 1 815 55 
mentioned; the Tir e ae e Ae of. I 
9 that Yau ſmtend the Tenth bf he Link þ or. Chord 8 


1 e e 
"The oh Le of Cho . 15 
re in Aſtron 'S7; tot any Radi -ypor? the Com- 
e ee ee l ebe e e 
| Uh Line to 60, {6 Here 8 the Sector che Chord ad may (be 
B ie pofepoy'wh e BIEN 
5ho ike Alt In f Us E ah. Ch, in 
ir Compal pe ts Fot ith "Bra Bp ö Dr | 
Zhprd of 60. upon one Limb' of the Seco F, he” 
Wy" ther” Foot N the former NY e : 
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Point at 60, on we other Limb of the Sector; then (the Sector 
kept at that Opening; the Extent from any. Degree on. one Limb 
of the Sector, to its Collateral Degree on the other — — ſbalt 
be che Chord of chat Deg ree to the ſald Radius — —..— 
ſaSt Cee. 35 8h an The e 
pared as bef6te; ſet che Com paſſer ftem 3 div one = 
10 35 Deg 2855 S ther Limb man WHO See 45 Deg FEE 
a Face Heh Radhiv dr Semi. af amete ri ia 8 


hh 23015 e 15 8. <4 
N bote, 1 Chor bo 1 endl Ny, 2922 dike Tang « The ow of. 
195 the Seca begin at Ralle and ore: 
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3. The Line of Sines, eviimonly: marked [896 or S.] 10 
tet natural Sies dipon ihe c mmon g cuts unis uſcd Sr Gro 
from a Quarterrof a Circle; 1 an Narts: 2855 
Perpendiculars let fall em ten us Diviſions - of AL, imb lof 

the Quadrant: to. one Side of ity/4 Parallel to the ötherg being? | 
Sines to that Radius. 2811. 261g 
dhe Fines ale numbred from u Genter wit: 10 y De. 
to 90, Which e placed-at the Pojift-at! chu End- the:Bocors - 
(nw it is be Radius of tlie Sines) and iu this 8 the? 
s) che Sine of any Arch 8 Radius xt . 
in your Com fiaſſes hs ſaldꝰ R e Law! — 
your Compafes in 9 of rk rg dune df che Set 
bring: the Seflor to ſuch am Opening thats ebe Bocomgapl 
fai in 90 of the Sines onthe other Limb of aer a der 
keeping the Sector àt that Op enig place ones Fodti of 
Compeftes in uriye Hegyes oli thi Line of $ines o o 
the Sector, and thelother: Foot to!iegceoHſateral Sine og , 
Limb Wat Txteht Is the Sine of che Deg gret by whoſe Extent it 
was take! ern. egigust) 5 o1.25 2 10 #9011 45 Sts gail 
Lisddf Mawes i Nc bs 9 | 


Ruta) wy a e the 19 Wich 75 5 155 
which ja ie de the Anh ofthe Sector, and id Rede 
e abov#'4.4 Deg: re Abſdkibed within che ow bl] 


common WL: with ſmall Letters. 2 ] or LH yowwqulds 
find the Extent of any 4 under 45, take the Radius of 
your Cirele in the Compass, Kate br ta ſuch an Open 
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700 got, is fall th bu 20 Bp | 
other Nah ce 1 50 Fe he Seto ſtand 1, 

from any Pas 5 E. Tine of Tangents on -one WE of _ 
Seftor, to its collateral? 1 on the N Side, 18 the Tan- 2 5 
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gent Aas e R ut d. find the Extent of the Tan- 


2 allo; pr 
= He Pang drawing a 


e 
x5 of this Quadrant, 'over the equal Diviſions upon the T.imb or 


Ser, "Over. which 


tos, take in thei Compaſſes, 
| a. SN Foot of the Compalies in the ern 


tioned heing of 

8 8 1 (becauſe 

tier) I ſhalb ew the e e I mayche applied to 
au preſent Furpoſe- N | £1933 3 KI II. Ati barga: VIfIhoimno3 
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the Radips of your Circle f whe from 45: 
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oem oma Fe from — 7 et gs n _ . 
Seater, t9 b other - QC 
Ta e by:whoſe: e w 36 taken. 19167] 


of the Se, * pe endicular to it which will jult tou 5 
185 or Circte of the Qu t; e. 855 


it, ſhall cut the ſaid N in the Tangent of * 


5 5 
he Ruler, was laid. 2991610 Dich, ec! 
5. The bee e Secants,tharked: F. numbred 10, a0, 30, 


Ex ito about 55 They: MY: alſo . from 2 Quadrant, 


and are the Lines drawn fro Center 'over the ſeveral De- 
be Web 


| grpen pon: the Lig [of th «ll they,cut the Tan. 
: t ine, "IO | « | 
Ta qdind the gec bel an Degree; to any ; Radius by the — 


ay Radius ike Circle, and open; 
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1 ſet-one Foot of the Compaſſes in: 18 on one Leg of the 
„and the other Foot in 190 cherer; Leg ju 2 
— what Extent ſball contain juſt n 8 ſuch Parts a8 chere is 36 to 
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and then the univerſal Rae! in meaſuring i >. | 
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5 of the Baſes of all thoſe equal Iſoſceles Trian ngles (viz. half 


the Circumference of the Circle) by the common Perpendicular, 
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A and moſt in Practice, to wit, the Fein 00g: and the 
e 3 the latter of which, as to its Uſe, iffering ſo 
"Hide from the Semi- circle and Circumferentor, that What ſerves 
as a Deſcription and Uſe of it, may, in Practice, i in ſome 

Menſure, ſerve for the other wich alittle Alterations” 367 

WA as ere 1104971 bowl 
ant the Plain-table any hens ede the Middle of. he 
Field, fo as you may from thence ſee allithe Angles of the 
4 85 ield 3 let the Sheer of white Paper be put upon it as. is 2 0 
2 t in the Uſe of the Plain-table; and if the 8. of 
e Field be at ſueh a Diſtance, that you ene perfect V per- 
e. them from your Station, put M rks of white Paper or 
inen at each Ar or cauſe your Aſſiſtant to ſand cloſe up 
the An gle at you are ob erying to, and Jo cauſe him to 
Yemove fo one. Angle to. Another, a5, you have Occaſion, to 
| E Your Sers er Paper” l be Plain- MW 

Then updn your t of r, that is, u the. ain- 

able make a Point or 9 as repreſent Fe Lag in the . 
Field upon which the Plain- table fads ; and Ja lay oe the "Ele ; 
2 _your Index upon that Point, and Eine! it q 4. turn it g 
abet ſo, that through both Sig ts you may ſee one of the 0 
| $$ and from She Point pre g. Edg © f the Index, ; rule fe 
which done, meafure the — detween the Pluin⸗ 1 
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o 14. #F 
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then draw Lines from Mark to Mark quite round the Field, 


theſe ſhall repreſent the Hedges of the Field to be laid down. 


- Example, Snppole the TIRES. To R, $;.T, be a. Field to 
| plotted 5 pl your Plain-table any where in 
fi. ny 
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by the Help of white Papers or. 
Angles fer that Parpoſe, as before directed; ther affuming a 


Pieint, 0% upon the Plaiti-esble, as near as you" ein; in ſuch 


Proportion, towards the Middle of the Paper, as the Plaity- 
ble in placed in 1dwards'the Middle" of the Field; which 


Do, 5 the Scale over the Point O, and e it PO, * 


upon the Point O) that you cn, thr daes 
fo s Rage p then; by the Edge of the Scale,” draw ws 
Line OP, and meaſure Fey Diſtance from O, to — — 
theield at P, and meaſure the Line OP, which. 
71 35 Links, which ſet upon the Line OP, from 0 


Then keeping your Table — fix d, as it W turn the 
Takes ſo as that it Aa n the Point G, u may, through 

Sights, ſee the An ; and then, by tt e Edge of the In- 
roo raw the Line & Q, meaſure n the F Eid the nearet Di- 


ſtance from O to Q, which let be; 5 Chains 42 Labs; ſet 5, 


42, upon the Line OQ, from Olto Q. 
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and ſup 508 t 5 
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off, he Diſtances, when cls from O't Sand from-O 
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We the Hedges of the Field, and then is the Field prorated 
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| unt heſt) let the firſt be a narrow, Column for-Letters of 
er the ſecond for Degrees, the third for Minutes, &c. | 

; and the form and er of it will appear as below, 
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i" eh the hes 2 Limb of it are applied cn the. Ules of 
mi-circle-or te, „ 
4 5 If yon work with the Theodolite, place Marks at "ow ſever 
0:2 les of the Field, and place your. ment conveniently in 
Py a Place, towards: the Middle of the Field, as from 495 15 


to ſee all the Ang les as before directed; and placi q 
ſtrument ſo that * Needle may ban diregth over Ke . Net 7 


| - _ dian-line of the Card; and then? it is ſervation, 
F : Suppoſing you were to take the Plot 5 the foregoi Field 8 
2 . with the Theodolite or Semi- circle; let VW be Il | 
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line, 25 aböve, direct your Sights from O to the An ele Q. 
obſerve how many Degrees 250 Mintites it cuts; ww 1805 fe 
it be 67 Deg: '30{Min: place Ain the firſt Column of 
Field- book, and 67 Deg. in the' ſecond Columm, and in. 
in the third, the Column of Minutes; then mea th the. 
Diſtance. from the Ioſtrument to the Angle kae tet let be 12 
Chains 42 Links; place 5 in the Column 
in the Column of. Links, and you have done wich 88 An ©. 
Then proceed to the next Auge at P, and dire de hog 
from O to P, and mind what Angle is. cut by.1 the Index, as 
ſu poſe 96 Degr Degrees oo, Minutes, which put in the 8 
of De rees and Minutes; and then meaſure, the Diſtance 
fromthe Inſtrument to the Angle at P, which ſuppoſe to be 
7 e 35 Links, place them alſo in 1 proper Columns; 
and proceed in the ſame Method with the Angles T, 8, and R, 
4 e the 1 and e as before ee, the 
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Has de ene aA es and Diſtances, an laded 
them 125 Order, un che Bi Field ebook, you may —— to 
the Surveying of other Fields, Gc. and commit hi all to the 
Field-book in the ſame manner; and from thence. at any. Op- 
Je. Pertunity protract them upon Pa dh of kee 7, which is to be thus done. 


Take a Point in the t. ta 3 that Point in 
ble, the F A as where — sed, as at O, and upon it 


mY as a Center, with, the Ch — Y Degrees deſcribe the Cirele 
Fu abe defy, E Wee 99 005 1d1an For North and South Line 
$f VW. S Nee 


nee the Line Ones * O the North and South ” 
la- WV, which vou ſee in tbe. Table or Fieldb 2 Fc 
[ „ Min. ſet 6 off the S$Arotn 5 t r. And ar 

draw the. ins „and upon that Line fie Di — to 
eld N which youilee its the Fiefd- bd is: 5 'Chaftis 42 Links fromm 


yin Then have recourſe to you 1 ield- Book, k, and ſee what R 


V be O to 0 Q. „ ons 4. e at 70} wt '2 2» 5 7 21 £191 2 2 
orth, Then ſubtract e — 96 * 
line, the Chords 


P 


_— - 1 
ugh: Gb the Line OP, upon iel ſet 2 Chains 4 


nnd thro 
Link? 1 
there will remain 109 Degi 3e Min- which take 


f Ghor ſet from & to f, and theo * [fan 
12 dane hajng ar De 


greets; 4* and when it Happen it cannot bt 
20 "at. once, there ore ib ſet off 10 Ds 0 N 
70 1 it 2 Pg 0 1 34 7 0 A, and th 


j | . ging e le T e 5 
8 "4 dne Ie Manner take 205 ue a 30 W Men 299 
1 Degr ees 20 Minutes, there remains 5 es Leber Tos 
n which ſet from F. 

| from Ol to 8. 

bl from 346, 40, and Ting — Chord of the Remain 


"0 frqm 2 


| : ber 346% 40 from 360, if the e D mw 20 Mi. 
1 nutes dq not reach juſt from to the North I. Line at 6, 
: there is ſome Error in laying = own ; but if that plete w. reach 
g juſt to. the North and Squth Eine, it is o—_ ork is 
| right, for Md Re | is 360! Degrees, it 10010 7 1 Mall: 
| > 4 „ 15 190 4 1 Sn 38 * JT. '2 1 15 0 ta a yy 10 93 
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4 at the Angle Hz and ther *( wherber; you uſe © 
: 4 — Theodalite, or that Side of the Flain-table that 
| be vie! a9 Theadalite). turn the Inſtrument 
ie juſt over the Meridiane line of the Car 

ar Inflrument fit * Obſervation 
"I ppoſe you ee 


then: taking 96 Neg. o Min. — 


"as in this loft Cafe, that ns Hull 7 


e PIR ab * 98S 
a = 25 7 u. 2127 _ inn 


LE ar. ———c hs... 6 _——_ —_— 


| 2 5 N the. firſt Column place 05 r „eee 
es 


105 NDegrera and Wide ne 


nutes, Links and 


| ou Station, as at H, 8 Se, Circle 


. 7 ſet che given 2 ich 12 find in the Ta 


 Pradlieat. Ss „ 


15 the us Columns, as in the foregoin 
e E of ag fl th as $ 


5 enen So cument in this Poſition,, turn the Thy 


throvgh the ſe) 445 ſes the Ange. A, apd, vbſecve. 
e it * upon the by Wing of e * 7 7 5 
| 22. D 710 utes at in t * 
lh a5 2 10 15 10 122 N 
l wy! bf e A, which let be A 
N77 8 bes kee e 5 im Rio e, of 80 and Ein 
1 as w le in e win Table, a en is dur. 
r 2 oy lo 8 yon 1 255 
' Proce I our le 
ſerve.ag va Dog MO Minto: 19 580 the Index; ance 
lapſe to to be. 42D . 45 Mano, and. the 
the Station let be 18 ins 2 21 Laus pt 9 90 50 AS 
hains in their proper fins, As 11 5 
in the following Table. *. K b NN E gut). © 1 wh 
In the ſame Manner take the Angles and Diſtances to the 


| * Corners of the Field, as C, D, E, F and G, in which 


wel wall, Fee the ; 5 with the E D be found by by 
nner of Obſeryation, as ey 
18 Station, to be $4 fo.the, * Ms. as 


"TIES 1 + — — TTY 
86 
; 130 34 
8 7 * da W» E 1 2 3 ICAL * 0 1 


I. \ 
| 10 pfstract this 5 ield* Nom this T J the Meridian 


or North and South Line N S on the Sheet of Paper you intend _. 


to protract it upon, always obferving to draw it towards that 
Side of the Sheet of Paper that lies towards that Point, of os: - 

that your Sulieh \was'in the Field, and with the 
Chord of 60 Degrees, and ohe Foot of the Compaſſes in ſome 
Point in the North and South Line, re Ns the Point of 


41 8 Aa 
kin the G for 1 ation 1 1 1 whith! 8 6 
be 22 Peg i Minis; ker che Che Bf" gs Beides ts 
ute? from N' ro 7; and firou gh 3 draw dhe Line H ; Le) Pe] 


3 5 i 5 wit, 


| 2 | Prflicat Saru wg.” 
% 8 Chains 46 Eines from E be K They bs off Uh FER 
1 mentioned in "the Table; which FY 92 45> which take” off 
412 Line o Ke 9 fee e Ne 3 ee 4 
e ich 21 LI 
SY u the farne 1 ſet 85 e Chord of the third Angle C 
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9 7 Nez to 7; Mor 25 1 oy the ay” i and 
n that, acco in o ireckions, agai in the 
25 Chalnz 64 Lite Ane ple 7 bed te 15 6 tl io 
Chor 0 86 From N to n, Ad "throu gh m draw HD 16 


1 7 75 117 he me'M Rauer with all the reſt, 
w the Eine With, their D Diftanc s from 


in the Table; wy 7 drawing. 7 Lii les” * wh 
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H, a E, EFan 5 Fhich with th es '& and H 
"Enicloſe the 1 OR ; Fo tw its ſuſt Pro- 
vided In ings, in Ot. : 


a, om. * heh e 
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Practical \Surveying. 113 
can, for the nearer they, are together, the more Danger there is 


of contracting an Error; and chuſe them, as much as poſfibſe, 


to have the tolerably plain between them, that their 
Diſtance may be the truer taken, for it is upon the true Piſtante 
1 the two Stations, that the Truth of the Work de- 
nus, and without which, it is impoſfible to avoid ah\Ertor, i 
Leet the Field be ABCDE EGH, and the Stations Fi 
v which ſuppoſe to he 5 Chains 6oLinks aſunder. . 5 


"To perform this by the Pia Tabs... 


Fix your . Neri eden aten (ſuppoſe in I) 55 turn it 

5 till the N over the Meridian- live of the 

1 ond, a b e of Paper fixed upon the;Plain- ; 

, 2 — a Point i it, Fa repreſept the Statign you are at 

185 D 1) and from that Ent lay; your Index, 6. rope, the Sights 

to the other Station K, and by the Side of the Index, draw a 

— Sud then meaſure the Diftnce — the Stations, 

ich ſuppoſe, as above, to be 5 Chains 60.Links ; ſet that 

Ba 0 15 ine IK — I. to 0K, "and then are your two Stations 
marked down, 3 5Þ5 


Note, I will, be convenient to draw the Ania in: NS 


2 5 8 our fin Station, which will always lie parallel fo 
age of th Tal, e he Nerd is dolly or th 


44; TR 7 ; bn a @ obo 


15 Then keeping the laden msd 2 ee Poift L. ft turn it ail 


dil ou can, through the Sig 
— 1ere, . pg "A + ble ure alon phe Sl of te 


ber Angle B, and 7770 8 


hen keeping the Index All upon the Point I. turn it 17 
ou can, through the Sights, ſee the Angle C, and draw the 
ine I C, and ſo proceęd in all the reſt, keeping the Inſtrument 
fixed as before; turn 22 Index about, till (keeping it always 
upon the Point I) you can, through the Sights, ſee the Points 


or Angles of the eld B EFH A, and 5y the Side of -the 


Index draw the Lines ID, IE, IE, 1G, IH and IA, by the 
ſame Method that you draw-I B and 1 C. | 


- - This done, remove your-Inſtrument to Pics ras nr ag 


and fixing it with the Needle qver the Meridian · line, as medals, 

lay the Index upon the Point K, and turn it about till you 

through the Sights, ſee the Angle B; and then bythe, — be 
the Index, draw the Line KB; it will croſs the formier Eine 


1B. in Bz, then turn the Index abaut (erpeng always: the Edge 


ol it E. K (till F 2 
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114 Practical Surveying. 
the Angle C, and draw the Line K C, to croſs the former Line 
IC in C; then turning it further till ou can, through the 
Sights, ſee the Point D, and draw the Line K D, and in the 
: fame Manner draw: the Ln K E, K F, KG, Kl. and K A, 

and they will croſs the former Lines IB, IC, &c. in the 1 008 
B, Gol „E, F, G, H and A; then from ane oi theſe EN. 
to he vant; law the Lines A B, BO; C, DE, EF, F 

H and H A. and theſe ſhall repreſent the Field, with the 
Bounds thereof, in its Juſt N if i it is s done carefully and | 


. 1 * 


| Not, You need not in this Ga meaſure any ze Di ces 
either Station I of KR, . 25 255 whes A, 25 
* "We, Nor need any Diftance be * biet 155 Diftance * 
LY turen the Stations T'and K, the Interſettions of the Lines IB, 
IC, &c, "with the Lines K B, K C, 8 & oor went: the 
"Dans, if rightly _ e 


% take the ame Plot of a Field i at two Satin, H th 
TxxopoLiTE. mY 


- Fix'your 1 Theodolits in one of the Stations, fappoſe at tl, 
and if your two Stations are not directly North and South from 
each other (as in this'Caſe they are ſuppoſed not to be) turn the 
Theodolite about, till the Needle be directly over the Meridian- 
ine of the Card; and then turn the „till you can, 
through the Sights, ſee the other Station R 2 * 1 what 
Peres i is. cut by. the Index, which ſuppoſe ta be, ALD egrees 3 30 

nutes, and then meaſure the Diſtance IK, which let be; = 
Chains 60 Links, both which ſet t the Head of Ys: Ta 
or F. ield-book [© OO 


. IK 37 Deg: 30 Min - —5 Chains 66 Links 


Next ark the Index to the An le B (Keeping aways the 
Needle over; the Meridian-line) and .obſerve-what Degree” is 
cut by the Index, which ſuppoſe to be 6¹ Degrees 30 Minutes; 
and then proceed to C, turning the Index till:you ſee the Angle 
C through the Sights, and mind hat Degree is.cut by:the In- 
dex, which ſuppoſe to be 120 Degrees 30: Minutes, and ſorin 
the reſt; and when you have = What Degtee: is cut by the 
1 Index, i in 3 to the ſeveral Angles D, E, F, G, and A, put 
them down in a little Table. Then go to the Station K, and 
placing your Inſtrument as before, turn the Sights to the Angle 
£ 1 * obſerve the — cut 28 the en oi _— "x8 
LF: +. | egrees 
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RE  Pradlical Surverig © 11s. 
Degrees 00 Minutes; then turn to the Angle B, and ſuppoſe 
the Index cut 93 Degrees 20 Minutes, and ſo find the Degrees 
cut by obſerving to C, D, E, Sc. and place them in a Table, 
e hervyon ee n | 


IIK Zi. Dep. 30 Min. 5 Chains 60 Linti. 1 
ot „ Station l. Station K. 
I. De. L . | Me. 
* — — — ——ͤ—jͤ — . — 
a n 30 28 | oO 
B 61 30 93 [20 
0 30 169 30 ; 
abi ++: 2812.40 , 211 30 
"ot $7 þ:; 274; 4:00 249 4; 902 
8350 | 30 30 el 4 only 
e b.30- $4. og 
DW.” PICs: „ A bg 3 : £ 
„Then to plot the Field from the Numbers: thus found in the 


Table. | | | ; 
Prepare a clean Sheet of Paper, and draw theteori the North 
and South Line NIS, and from the Point I draw I K, to 
make ah Angle of LY Deg: 30 Min. with the Line Ns (as it 

is expreſſed in the Head of the Table, and drawn in , 6 FP 
the Figure) and upon that ſet the Diſtances between 8.50. 

the Stations 5 Chains; 60 Links from Ito . 
Then according to the Numbers in the Table lay down the 
other Angles of the Field, as firſt by the Degrees and Minutes 
in the two Columns under Station . as firſt, againſt A you find 
28 Deg. 30 Min. therefore draw the Line IA; to make an 
Angle 28 Deg. 30 Min: with the North and South Line NS 
(you need not regard the Length of the Line IA, but draw it 

at pleaſure.) Then draw IB to make an Angle of 6x Degrees 

30 Minutes with the faid Merldian-Line NS, as in the Table; 
then proceed to draw: the Line I C, which becauſe we ſee in the 
Table makes an Angle of 120 Degrees 30 Minutes, with, the 
Meridian-line NS, dra it to make that Angle with the ſaid 
Line, and ſo proceed to draw all the given Lines ID, IE, IF, 

IG, IH, to make che Angſe⸗ ſet down in the Tables. 
Note, All theſe Angles are to be made by the Help of the Line of - 

Chords, according to the Eighth Greometrical Problem, Part 
II. Chap. III. N 56. 33 =, 

Rs > >; 8 25 Note 
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TeCtions, draw the — K 


| Note alſo, Nur the A go op to any thing uh thin 360 
Degrees in this May of pratraciing, it is 'beft, after having 

' drawn the two Circles of which I and K are the Centers; 
and when the Number of Degrees to be laid down is more than 

| 90, off the Chord of 60 as ** you can, and then the 
in drawing the Line I ce in the Table, it lies 
274 Bu and oo Minutes Meridian- line NS; 

ſet M. therefore, four Times t Chord of 60, nog is 240 

Ep a-to-bz and ihen becauſe 240 wants 34 of 274, ſet 34 

4 * b to c, and t may © 0 Hark z5 to 


When 66 have Finiſhed all the Lines to be OM from I, 
draw andther'Meridian-line parallel to the former; but to paſs 
through the Point K (by, Prob. V.) and look in the Table for 
the Figutes under Station K, where you find A is 48 Degrees 


doo Minutes; ſet the Chord 'of that upon the Circle from the 


Meridian-line at d to e, and through * draw K A to cut IA in A; 
then looking for B in the Table, ind 93 3 Degrees 20 Minutes, 
ſet the Chord of 1 hes from d to g, and — g draw the Line 
B do croſs IB.in B; and ſo, according to the foregoing Di- 
C, KD, K E, KF, K G and K 

H to croſs the former Lines in the Points C, D, E, 5 Gand H. 
Laſtly, between each of theſe r. as A* B „ &c, draw 
the Likes AB, B C, CD, DE, EF, FG, GH, and HA, 


uy hall exactly, repreſent the Hedges or Bounds of the Field. 


* oft Ks is. bu inprotrafiing to draw all the Lines with a black 
that are within the Field, as the Lines 1 K. A, 
> 2 7. KB, K C, c. becauſe they are of no Uſe, but 
t. find the. Prints A, 'B, C, Ce by. the Help of which, the. 
1 „„ AB, BC, Oe. "the "Bounds 3 the Field, are drawn ; 
an then when you have done with the Lines within the Field, 
Jon may. nub FF out with a Bit of Bread, and then the EY 
with only the Qut-lines of it remains clear f Conf Nes 
LTeady to haue Lines drawn in it, is divide it f angles, 
in ordir to be meaſured and caſi up, which Lines Bed % to 
1 with u black Lead F aaa, to be taken wt aon as 


© the meaſuring is done, that nothing but Hedges, WH, or 
17 80 e Tin oy an en each 5 


* 
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se Th, bis 


To rake the Plat of 4 Field at two Statins i near the 
Middle, from neither of which all the Angles can 
e ſten, only ſome two of them may be ſeen from 
both Stati ons, as the Angles A ord F. ak 8. 5 7. ) 
run the Stations Liand . 


| 1D I the Field propoſod bn ABCDEF GHIK,. a le 
the two Stations be V and L, from both of Eg. 37 | 
which you can ſee the Angles or Points A and. F. 17 
Place your Inſfruments at one of the 2 — . and eh 
the Help of the Needle, uſed according to the D zections given 
before, find the Meridian or North and South Line NS, _ 


_— of 
| Fo By the Plain-table, 


\ Keepi ing FE Plain-tale fixed at this Point V, and layiig 
ex over the Point V, in the Sheet of Paper that r * 

5 the Point V, that is your Station in the Field ; direct 
Tate of 1 Index fo, that you can, through the Bight, the 
the "Station „ and by the Edge of the Index, draw the Line 
VE; then meature the Diftance VL, which ſuppoſe to be 9 
Chains 30 Links, fet g, 30 off the Seale you intend to plot the 
Field by, from V to L.; then keeping the Plain-Table fixed-as 
before, Net the Edge of the Index from V to F, fo that you 
can, through the Sights, fee the Point or Angle F, and then by 
the Edge of the Index draw the Line V F; then meaſure i in the 
Field, e Diſtance in Chains and Links, from the Station V'to 
the Angle ſuppofe'to be 6 Chains 35 Links, ſet 6.35 (off the 
| ſame Scale you uſed for the Line V I. from W ts F; then Heep 
ing your Plain - table fixed in the fame Place, G55 the Sights 
from V to G; and draw VG, a tbe hains 581 Links, 
which iet off the fame Seale fr 
to G in the ſa 8 ge. * Ig 
with the Lines. V H, U, VE d vn 3 | 
* 3 ſuppoſe 1 3 "09. | 

E a ve Q 5 x 
the true — of the Þ Pads of the VA IF $ 3) 
| . re en bee S 1: N 49400 
i t 4% (3 if 4 0 
Then proceed Se L. eating diceaed; find che 
Meridian Line NS, which, * exaQly found; wil be nne h 
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II 8 5 Practical Surveying. 


185 hen at the 
urn the Nn he kill you can, through the Sights of 
| Sd Ingen, ſee the Stption V, that you laſt came flom, and 


0 „Gn Links, do the ſame by the 
2 LB. 43 nia letting O 


to the former found at V; and therefore a very ſafe Way for 
finding it is, having placed your Inſtrument at the Station L in 


the F ield, la the Index along the Line VL, which you drew 
etch V , afid keeping, the Index upon that' Line, 


1 * ew the Instrument fat, and keep 1 It tl ill you bgverfiniſhed 

the Feſt of your Obfervations.* : 

15 by draw the Meridhubpline N'S, paraltel to the other 
Line N S, devon through V, and it ſhall be the true Meridian- 
Ane required or if-by t e Compaſs: you find the true Meridiap- 
1 e laſt drawn, it will be parallel to the other; and the Angles 

LV, and 8 W L., will be ee 3 Ductid. Lib. I Props 20. 
„hen proceed as in the fo ding Directions, . — the 
Index upon — and turm it about till you can; through the Sigh 
ſee the Point A, and along the Key of the Index draw the L — 
LA; then meaſure the Diſtance from L to A, in the Field, 
which ſuppoſe to be 6 Chains" * n ſet 4 30 ow off the 
-Jame Scale) from E to A. 

„Then keeping the. Edge of the Fer oy turn bout 
„il p one en through, the. Sights, ſee the Point of- the Field B; 


| ew es the Rigg of lei dran the Lig. LB, which f ole to. be-8 


ngles ©, 
LS: o and F, dr Wing the ſeveral Lags, and 
1 eir hes, Dj | 
Tr; oO}, 08 585 LC, LD, 5 5 
LF. 18 1 ITE Margin. 7245 9 


480. IT ; 
the Form of the Pie Abe e 1 2 
8 Tring! edt Or. ET df [proper 


hi} 5:0 $77 . Chains, 26 Links, ſer be An rom Lito B 


x antun, a+ ſhall be ſhew hereafteps,., 10 3 : Ts 755 e 4 | 
221 I -c. 
N te ud the tr. Aria an liu⸗ + the O 2/1 Parts cular 
855 925 r hag,” to 22 Hadimion, "if os Nw | 
32 Vs Field in iti "oe Potion q ht if if yo ere 2 
e 


Z 7 Pot 7 mas Tel PR, = hon rh, 


_—_— OJ vloqqy" ia os N ed 


Re ip lil hy font Find Bf 6 ST WH epe@es 
_ Chuſe yo zur two Stations, as be kia both: which ber 
10G Angles i in the Field will be viſible, as in: the 

Fer Meß foregoing'Figure, . where From both the Stations | 
I. = "Y „ F. SI HaibneN 


lacing 


| Protlical. Sl * ns 
. Placing your Inſtrument. at V. find the Meridian Line / N 8, 
as before taught, by bringing the Needle over the Meridian Line 
of the Card, and there ſerew it faſt. 

Then turn the Index about, till You can, through the Sights, 
ſee. the Angle I, and abſerve what Degree the Index cuts, which, 
ſuppoſe 7 be 24 Degrees 30 Minutes, ſet that in the Table a- 

gainſt V J in the umn, of Degrees and Minutes; ; then mea- 
| Wee which ſuppgſe, to..be. (as 46 in the laſt Ex- 
amp 6 Chains 00 Links, ſo et that in the laſt Column of the 
Tabl a der Ch. Lin. 0 ie F m E 8 25 DHH N £74038 1182 


- 


I" CLF: {ho C5 08 


die enn 22102 604 il S095 naps nee 
4 ors «lf - 463.4 q 
0 1 B. . Te 77 Eu Ti nen 
i le . 20 Fi dt 
714 2 2 30 8 e eie to 
E 4 61. 8% % J 1 
A 146 45 44 6 10 6 1 
9 4 241 : 30 6 agu! 2101 
IMG! . 62: % of 2 23 ip goip 310 iro 4a 
e 7 ANN eee AP os, oy 
—— ä © EN ee 4 a Fa The Angle. 
N 5 15 30 0 530 e Diſtance between 
* i Lernen the Stat tio „ng. . 92k 
LA ian 6 22 lens 39) Io 37 
11 |: wt h 1 0. 45 ; 6 — 6* — i 27 F * 1 — 4 
LB 9 ©::5-45-7 „8 5g | Jer ALT 
LC 14037 1006464 | | 
L.D 205 05 F445 Þgq 43; 5 98 k 
| LE. 242 331 13 2 85 Y | FER 
W 1 80 alp Oy, 259 red 
EF - 231. - _ | i f 54 ts . 0 F ng, 201 1 é 


St war. 5 * Fl X ane 46 TUG: fn tr Wh 19; 680 15 IT 


fool} nnd oy Migtauods:: cabal 200 123 e e 3m (34. 
Then take youn Obſervation to the Angle K throughi the: 
Sights. of the Index, and obſerve what: e it cuts upon; the: 
Verge ef the Inſtrument; as 12 85 a es: 00 Miputes,; 
put that down in td Column of Angles under Degrees and Mir 
nutes; and then meaſure the Diſtance N 8 Chains 56 Links; 
which:iput” againſt V K, in the lab Colvinns weer Chaint an 
* =. us You ſee in the Table. IH 7 od N Aſi 2 go 550 I Cary 4 
© 8 8 5 = 8 
8 18 54 utess hut 
8 Jab. See 


vi * 
— * 10 0 Sl 1 offs | 
30 


ed 1 


0 14 


/ 


e 8 a Prativiza agen 
2 5 VG, RI. a0 put them 40) deen in the Table, 29-you ; 


{0 91037 71 20350 1d ve 2111 


e remove your Infiruridhtics: 158 Statian IL Ind hav- 
fund the Meridiane N'S that paſſes thro” chat Sta- 
ra = the Inſtrument faſt, as — directed, turn 


the Dies cans; through! the Sig _ ſee 1 2 8 . 
V, Hide Ling the Index 25 ir zrees 
on 4 5 9 — II pl Vin 

Degrees and Minutes: ahd. e Be Bit 9 fr wg 
meaſuring, I A to be 9 Chains 30 Links, in the laſt Co 
of Diſtances. 


Then turn the Index ſo that ou may | throu h he Sights, | 
ſee the Angle at A; e oh done blerve w 272 of the 
Inſtrument is cut by t -whi A okoaſs to 
grees 45 Minutes, place chat again — in the 
meaſure the Diſtance LA, which 
_ - place that in the laſt bite of the Tab 8 
fore taught. | 


Your next Obſerva jog Js to the 
the wage any FF. oy cut 2: 


13 12 27 Due i 
will appear as above. . 5 f 2 „ 8 rf. MINT 


How to plot the\ Fila by 4 ory ' 8. 


Having placed your| Inflfument > , and bi be 
the Needle over the ine, | 
ridian, or North and South Line of the Field 9 N VS, ſcrew- the 
Inf ument faft, and turn the Index about, till you can, throu o 
thetdi thts;"ſec_the'PolnbT; ahdiobferve Chat Degree and Mi- 
oo. fuppoſe 1pDegrees 30 Mints; . 
plate n go im! able againſt I, im de Belem of De. 
and Minatds; and zten/menfure the Diſtincs: from tile 
tation! V; tothe AihgleIpwaiich ſuppol8:8'Chaitis 00 Links, 
dt chat d the TablelaM@-againft' I, in the Cblumm of 
:| and Th ** then yu — — faſt, Ir I 
Inde tstil »thir6up ts: fee the Angle 
_aichthewfopbſe —— cs. 62Deg Leb 65: 
its lithetEvlomn off i egrdes and * 
agnünſt E, And ten watnig burt Chain meaſie che Diſtance V N, 
N * 28 er X "i 


L 


E. by the 


the- Sodann, of Chains. and Links, as you did befor tn. the. 


Angle I. 
T hen turn the Index to the 17 8 A, and by the fame Me- 


thod of obſerving what 
when you can, thro os 
' ſuppoſe to be 146 Degrees 45 


of Degrees and nee A 
ſtance WA. which ſuppo 
that in its proper Place In 50 118 
lumn of Chains and wy 0 tc 6d in 
Angles. 
he next Angle of 2 Field thit 3 . ſee wan e 5 
tion V, is ſuppoſed to Be F, ts WHICH * In E „ n 
you can, through the os ſee the Aid 
8 oſed to cut 241 3 Mites,” EA 55 
VE, meaſured as befor Ae de OH 
in their proper Columnh in the Table, end irc 
Index to G. | i 
Then ſuppoſe, ſeei laat. 1 
and the Degrees cut by the Index _— 
ſtance ;V, G, when meaſured, to be Kh 5 Links pu = 
them in their proper Placss 2chinft in th z jproceec a 
to the laſt Angle H, whichꝭ when yo e Dill — * 
ſuppoſe the Index cut 347 30 4 akd the , 
meaſured, let be 8 Cha 


Minutes, and alſo the Chains and Links, ck { in their r sf or f 
Eoheming againff Ha yu fe in kfie Fable; © 215" 77 gi 
* »{Fhtn remove the TaAragent ts the Station La i 
fixed t :a6- before; with. the Needle over ' the Metic line; 
and then ſcrew'd it faſt, turn the Index till you can, through 
the Si ghts, 3 former Station V, and obſerve, the De eg 
cut EI {8.5 Minutes, ad 
hay « 1 Spaco 
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. 1 n 
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Find the Dilkaee I, A. II 


nee Þ 55 e e hes 9. 65 
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8 >. the 
phy eva 
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LF be 8 Chains 48 Links, bringing that alſo * Tate. 
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e ES bp 4 ©: 8y 26 d (2199 £351 yo 22 ir: 
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00 | HY + f \ 
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have aal me I afethe fa g by the 
gentor, hut the, Operations ate ſo much aſike, that he 
ho unget er cannot well ben ignorant ee e- 
| i 04645 ef 69 voy 1112. hett! SHY 1 —47 Mu beit arch bus 
14 119 go en 9 une 1107 961 - $424 e: 446 * 
| Py aro .to, plot e Hou ng Pare , . 
2 25 Leek taken ld plated in s 
ee 1 Daches Sr , SIbbiM * l ai v. 
* gut 110! 7630 bn W ni E 01 bas nls £343 
; 11 is che 8 ca Ws or nelined 
to Moiſture, te work: the-Thesduliv 
r Fare 3 cre u may f ney 
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ſtances are taken, or at a — from the Place, as well 
as upon oh Roch op ang r ee 5 BY «vv W 


| Note Te Seher! bein ale Ne, of Kalb 5 Ma 
ver ; 7 »portablez 1 all firſt ſhew the 75 of. Pretradting frat 
rh Field. book by that: 1 2 a _ only a 
Pair of Compaſſes. * 43 


E e "lf 
You: mut T the Dimenfions of the Paper or 
12 ce that you intend to Plot 4 0 Field upon, which ſuppoſe to 
Wk Inches the long eſt Way, and A na proportionable, 
che a Margin, N "$206 | 
Then. cosſider the longeſt Dimentions; of the Field," which | 
ma e co 80 (RAR! 7 ;h for this Purpoſe, y: adding to- 
| Fir He bi , and 7; which ound in the 
able and 7 ogether, a Sum. js 20 ( 1 5 Links; 
refore Wet are 19 contrive for a Scale, that the ſaid 70 Chains 
5 Links may come into the four Inches, the Length. of your 
. Paper, or ory be leſs than the ſaid four Inches, rather than 
more; 3 2 heh 3 dene by reduging all the aboveſaid 20 
Chain 1 So] oli nks, and divi le that by 4s the 9 ient 
of 44 Bullen the Number of L nks to an Inch ich, if 
it be a whole Nulniber of Chains without any odd Tus, i 5 the 
_ Scale required z but if — find odd Links — out in the Di- 
| Alcon as it commonly Happens, reſect the odd Links, and fix 
ur Scale to te temaining Numiber'of Chains to an Inch, ex- 
Zept the oddiLinks%mount to very nigh another Chain. 2 
In the Example above, the Sum of f the Lines IV, VI, and 
LD is 20 Saen fo 55 . 1 which reduced to Links, is 2038 
Links; that a1 , the Leng of the Paper in Inch "= 
the eee 18 855 inks, or 5 Chains 9 Links, and con 
quently you m 48 your Scale at five Chains to an Inch. 
id If you thin e ies by the Sector; And take your Pfade fro 
| A take hes ance between the two Non ant 
9 Chains 30'Litiks;vor 930. Links, and havin Wu“ tlie 
Meridian-Iiner- Me And at he the Angle S 95 2 
ing the Line VI; 930 Links>uitabdreyalce ſueh An Extent in 
yo ur Compaſſes as may be ſuppoſed to be allowed for the Extent 
L, in Proportion to what the other Lines are, and keeping 
that Extent in your Compaſſes, place one Foot in 930 (the 
Numer of Lines between V and E): open the Sector (not the 
ompaſſes) till the other Foot fall in the ſame Number, vixz. 
930 on the other Leg of the Sector, and keeping the Sector at | 
that Extent, you bave a Scale fitted to the whole Plot. 


CT. Example. 


Example. bee . Chains 
50 Liu (which is four Chains and a half) keep the Sector al- 
Ways at the ſame Angie, and ſet ane Foot of peur Compaſles 
„ and extend the * till it eome juſt to 

— der that Scale mul be 


$2 88861 '2 


Ju 


1 2 ee deer ebe bdbe ae Y 


Drau one, of the Meri an- lines, ſe NVs, an 1d Hiake 
E An gle N VI 124 5 — 30 Miete and from V draw 
pon-yekich ſet off, — to the Table, 8 Chains 00 
N from to I; chen dy the Help of the Chords,” make the 
0 eNVK 62 Degrees 95 Minutes, and look in the Table 
_ th 1 75 VK. Chains $6 Links, whit for of the ſame 
_ Scale 5Þ to oh, Fand ſo proceed to the Ang es and Diftances 
3 80 0 viz, Find what Angle the Line VA makes with 
4 | ah e NV, 3 * alfo the Diſtanee VA in Chains 
* in in the Table; and fo find the Avgles and Pi- 
e V, Ve and VH, and laying yl 
. Diſtances, a 8 2 11 you 
| ate d Ye Pol f I, K, A, F, G 


2 Bs Then for the next Station, Jaok in the Table for the Angle 
174 8VL; 5 Degrees 30 Minutes, at which Angle draw the. Line 
1+ | VL. * ſet off che iftance VL 9 Chains 8 and then 
remove tothe Station d, and draw n R en : 
7 bra 7 und proceed as before, viz... 


* 2 


* N e = = 
"a "LE. STS r 
1 Oo 2 —— —— — — a 
2 2 — N — 4M - 
N ” 4 K 7 ta , 
W 3 = WIC 
» * oO "I EY z 5 
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— =_ a 3 
FF EET 
5 — — 


* * 
* 


ren ar Plot ſet off the Angle NLA 4 45 Min. oh 
| 1 My ee Ge oof Werte to find the 
'F | | | if GT El rig {3 9vit 745 als. 4 HOY 8 8 2 . . 

1 1 A d che Nine B. E. JF, by 
ft IP | | 725 ro BC, then draw the Lines FC "GH, HL, 1 | 
_ A, C, CD; DE, and DF, which ſhall 8 
_ thc portion of the Field, and che ora to.be 
1 aue ea eren ba iel. STD | 


E — 8 51 ls 01 7 ＋ 74 t en 2 1 125 

& i 19 7 ; , 1 * 

78 3 VV N 

: 4 v4 | 4534 Dua . * e 29! OAT * 21110 0 > 43.4 {4 C5 4 4 I: 12 2 - 1 

£ 8 . £ K 44 

3 17 by oo tt! 100 En by " 89911 1 1408 * IT 225 OST i 
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© | | f | {2s 
= - 308 7 rf co wigs oo 20; A bas 15 F * Hecht Hef” 5 8 Ee. 


ect ply = ; 4 20 4 4 7 1 tc Fa; 3 5 „ e 
N 15 - * 5 * 
* N £ 4 2 if 11 Mn F 
v2 0888 4113 Ann 1851 biin 1015 n "i eL 0 e 920 
* * * * 4% ad 5 . 
3 V's e E „ ke mx R 3. t „ 
Ct ts »Fr-3; = 9 4 * 4 81 i 4 * . 8 1 4 44 125 5 . / . 18411 : 
3 , K % vo, —ͤ—ũç—tñ7- 2 Soom ; | * 
3 1 
x AO £ d 
Ny. I" WIN *. 5 . * 7 : 
oy on - Þ — 8 + 4.44 


| — . : 425 


770 a ee, 
7 0 plat 4 'F 20 at two Stations Po any two Angles 
| thereof, from bath which all the . aq; 4 


* 
Fe le 
* n 2 ; 
$20 ; 


J* this Caſe you have 50 Occabion to find ary Diſtance but 


REESE performed as follows.” 
By the Plain- Table. Hig 58. 


8 l you wha only take the Plot of the Field as it lies with 
out any regard to the Poſition of it with reſpect to the Meri- 
dian, place the Inſtrument in one of the be dich of Station, fu 
ſe at A, and place the Index with the Sight parallel to the 
Edge of the Table, and letting it ſtand ſo, 92 the Table about 
till you can, through the Sights, ſee the Station B, and there 
ſcrew the Inſtrument fait, and keep fo during your Obſervations 
to all the Angles from the Station A, and 
dex draw the Line A B; then meaſure the Diſtance AB, which 


Fx © 54 


ſuppoſe 7 Chains 35 Links, take that from the Scale * intend 


to plot from, and ſet upon the Line AB, from A to 
Then keeping the Inſtrument faſt, lay one Part of the Index 


upon the Point 55 7 


Sights, 18 Angle C, and by the Side or Edge of the Index 
draw AC: K ain, eh the Index ſtill upory 2 turn it about 
till you can, through the Si, Rte 1168 the Angle „ and by the | 


Edge of the Index * the Line AD 


Troceed. in the fame Manner to draw the Links AE, AF, 


and AG, drawing them at pleaſure upon the Paper, without 
any reg egard. to meaſuring the ength of them. 
he 


n remove the 1 to the Angle B. and and having 


placed it as before, lay. the I enn; parallel to the 
the Table, and then turn the Fab about till you can, through 


the Sights, ſee the Angle of. en Ay. and there oy, the In- 


Rrumens faſt... 
Ar the Edge of the,” Inden nes on. dy 
about till you, can, through the 81 


B, turn, 3 


oy * Side of PE 155 N 


that between the two Stations, which veing A = 


the Side of the In- 


turn it about till. you can, through.the . 


e 980 cut BA 


r FE) 
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. or what 


4 26 | . "BD 


Then in the ſame Manner direct your Sight from B to F, 
and draw the Line BF to cut AF in F; and in the ſame Man- 
ner directing the Index from B to the ſeveral Angles E, D, and 


C, till you can ſee them "through” the Sights, draw the 43 


BE, 5 and BC, to cut the former Lines KE, AD, and A 
the Points E, and D; and through the IhterſeRions G, 


8 draw the Lines AG, GF, FE, ED, DC; and CB; . 
with the ſtationary Diſtance, or Line AB, encloſe the Field, 


and repreſent it in its true Poſition; and if 5 any of the 4 f. 


as FE or ED, Sc. or any; Diſtance croſs the Fi d, as 


or AE, Cc. be taken in your: Compaſſes, and appl. ied. to, the 


fame Scale upon which the Line AB was mea ſured, it will give 
the true M of the Hedge, or Diſtance ſo required, as if it 


was meaſure with a ee A0 the de be _ per- 
ey Hi LEES — „10 15175 6 57 JT 
7 B. 2 this. Method th be Places in a 8 22 4 


Fas 


To bu, 25 F ld 46Gb Fir 19.. _ ) 1 Wo 2 bauen 4 
A and B, 2 e Turopor frE. 1 be 


Firſt prepare a Table with oh two Coliopiins the firſt fot 
the Letters repreſenting the Angles, and the other for Degrees 


and Minutes (for you need not in this Caſe have regard to any 
Diſtance, but the ſtationary Diſtance AB) and then 


Place your Inſtrument at either Station (it matters Hot which 


Airſt):; as uppo 7 at A, and turning the Index to oo Deg. oo Min. 
0 


turn the of the Inſtrument about, till you can, through 


the Sights, be the other Station B, and there ſcrew the In- 
| ſtrument faſt. 


This done, turn the Index' bolt till you can, csu the 


Sights, ſe 5³ the Angle G, and obſerve Tint Angle it makes, 
egree it cuts upon the Theodolite; which ſuppoſe 


to be 62 Degrees 39. Minutes.; put G in the firſt Column of 


the Table belonging to the firſk Station, and againſt it put in 


f 


L> 35 


fon other < Column 62 Degrees. Fl Minutes, a You ſee” be⸗ 


low. 
Then turn the Index till you can, through the Sights ſee 


egree cut, — let be 88 5105 


the * F, and obſerve the 
30 Min. 


z 


. Sf ang io 
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30 Min.” pac that in the Table againſt F, as, you ſee z and by 
_ the ſame Method turn the Index to E, D, and C, obſerving 
each Angle, and ſetting them down againſt their reſpe&ive Let- 
ters in the Table, they will ſtand, as 75 ſos — the firſt | 
Station in the Table. 
Then proceed to the * Station B, "nnd again fixing the 
Index upon oo Degrees oo Minutes of the outer ircle, turn the 
Inſtrument about till you can, through the Sights, ſee the firſt 
Station A, and there ſcrew it faſ. 
This done, turn the Index till you can, through the Sights, 
ſee the Angle G, and obſerve the Degrees cut 


* the Index, 3s 

- which: ſuppoſe to be 20 Deg. 30 Min. ſet that in the Table a- 3 
gainſt the ſecond Station, as you ſee in the fullowing Table, and oh 
— proceed to obſerve the Angles F, E, D, and C, and place each b 
Degree againſt its ary Letcer, and the "Fe able n on bw 
as follows, a | | a i 
N 91 | 15 R e algo ; 4 3004 

15 : 7 = I Deg. Mz 85 X 4 4 

| Dog Crt vga G1 ) Wa L 3 
2 eeuc bolt F 088113: go - 4 
ri Station 4 5 13 „ 2E. Lian * 15 i ; x 

2 133 $..45 1 

Fo 870 i ; A, 3 wy . 1 

5 tan 2 . * 
ce, 7 C35 LX 6 5 } 

5 FE 40 : oo 1 
Second Station B E 4 10 8 

at Di 68 «25 i" 

C 131 © 00 L 
44 

From the 7200 abou, to 950 Jrwn the Draught of f 
| 3 F eld upon Paper. 2 


Bing e your Scale to the Paper or Plan that you 
intend to plot upon, draw the Line A B near the Edge of the 
Paper (becauſe it is one of the Out- ſides of the Field:) And if 
you intend to plot by the Sector, continue the Line B A to H, 
and upon A, as a Center, draw the Circle HLK, to what Ra- 

| Gp your Draught will admit of. 


: Then 
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pos i . 4 , 
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1 


1. - A 


{* FF 3 
8 wk * "3-74; ? a 


cut 9 z andch the ſame 


"Then look in your. Table far the firſt 3 G. againſt 
one: you finde Deg. 30 Min. ſet 62 Deg. 30 Min. from H 
ugh mn x the Line A m G at;pleaſure, and ſo 
on to the Angle F, which you find in the Table, is 88 


r be K Wien OR doe | 1 


nod eb. 


" Hil An W 
their ef egrees in the Cirele HLK, as en 


Tales ane Ke, with the banden As) 52 


% ? # 
\ wid 44 wh 5 


- 


| my b b ticks ths Ghonkof 60 Pans e ee the 
and looking in the Table 


tCompaſſes iniB,.idrawithe Arch; 
tor &, ãn the ſceand Station, you find 20 Degrees go Minutes; 
tet the Ghard.of 20 Deg. 30 Min. from I ton, and through 
draw the Line BG, to cut the former Line AG in G.; then 
the next Angle being F, againſt which in the Table ſtand 
40 Degrees 00 Minutes, ſer 40 Deg. oo Min. of the Chords 
from I upon the ha; and ome} where the Point 9, 


draw Bl 1 1 


The ; next being E, bin in hs Table 45 Deg. 10 Min. 


ſet 45 Deg. 20 Minu from I to o, and through o draw BE, to 
draw the Lines BD, 


t>interſet: AD and AC, in the Points D and C; 


and B 


CD, DE, EF, FG; 8 GA, ind that js. ds of 


the F 1 28 
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42072011 the Encloſure, 15 improZficatie.. , 
1 F 1 

2 WTR this by Obſerving at e, ugh 
Ty 55 54 By the Plain-Table. BY: 


\ UPPOSE a Field in Form of the Figure | $a 
HIKLMNOP was to be meaſured, and” ig: 59s 
you would begin at the Corner l. 2 19q8"7 {th 
Having determined your Scale, either amon the Scales of 
the Index, or upon the Sector, as directed in the foregoing 


Needle b ju Ju over the Meridian Line of the Card, and there 


ſcrew the 
that lies fartheſt from the Field; draw. the priced Line HG, for 
a Meridian Line, in which let H be South and G North, ang 
then, the Angle H is the weſtermoſt Angle of the Field. 


- Note, If you begin at the Eaftermoſt Angle in the Field the Me- 
ridian Line muſt be on the Eaſt Side of the Field, as i, H was 


South ; but if you intend to begin at an Angle at the 


N © North or South Part of the Fool, as at K er L, e Fes 


- muſt conſider to draw the Meridian Line pr 


Middle of the Plain-Table, Are * the Bu: | 
nme, T0007 0 a 


PR PT 


| But Suppoſe H be the ets Age in 00 Field, 
conſider, as all the field has . y. Northing from you, aſſume 


a Point in the Southermoſt ur Meridian Line, as at H, to 
| 2 the Angle H in the Field, and at that . place your 


1 Inſtrument with the Nn over the Meri on Les g gg | 
| K | 1 EF, £ > "Them + 


our it falt. ; 
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0 * 
ä * 9 4 
7 * . : — — 
; a * 
- 
I H P. Iv. | k 5 oy | 
A Kd g = . 


4 0 phe: a Field by going round it, which f is reſi 
in Moad.- Land or Copſes, &c. where the, foregoing 
Method, by taking Sights, and meaſuring. Diſtances. | 


Chapter, fix your Inſtrument at H, and turn it about-till the 


uſtrument faſt; and parallel to that Side of the Table 


* Aſtermaſl Angle, then in the Line HG, H would e North, 


LY 


3 7 60 . Praflical 8 
* 25 os n if you cannot certainly ſee where the Angle i is, by es 
ſon of Buſhes or Branches of Trees leaning out of the Hedge, 
* - ,&c. let your Aſſiſtant go and ſet up a Mark at the ſaid Angle, 
93 6 gag laying the Index upon H, turn the other Part of it about, 
till you can; through the Si * ſee the Angle or Mark I, and 
F He Side gf the Index 11 the Line HI; then with your 

_ meaſure the diſtance. HI, which ſuppoſe 7 Chains 90 

on Links 3 ſet 7. 90 off your Scale from H to I, and alſo write upon 
To | ny ne 7:99, or in 4 Book: or Paper a-part, write down H 1 


a ke up your "2 and where it ood ſet up a Mark 
EE dat vou can ſee from I, and then remove your Inſtrument to I, 
1 and turning it about till the Needle lie over the Meridian Line 
3 5 "of the Cope ſcrew it faſt, and laying the Index upon the 
1 ; PRE uk . Point I, the N ou are at, turn the 
5 =p HI os > 90 o "other Part about, till you can, through 
3 IK 25 the Sights, ſee the An K, and by the 

Side of the Index draw the Line I K, 
8 and — che Diſtance IK, which fuppoſe to be 6 Chains 
E . 25 Links, ſet 6. 25 off your Scale from I to 1 or write it down 
2 e os: in Zn Rogan: under the former HI, as you ſee in the. Margin. 


* '» Note, your » Needle bold not traver hy, and by gt? 
3 „ . e me Error. might be rag ops 1 Way is, at 

* . "ip oe: . every eto your next Station, lay. the Index upon the my 
1 - pdrawn, betuwzen it and the laſt, and then turn he Bop 7 1% 
1 295 about, till you can, through the Sights, ſes t 

=. PE ts 1 785 BE: Intl frat for _—_ 2 975 e you — 


3 Ben of e. bee, fun H 10 * 1 a Mart 11 . 2 | | 
Vs 5 inge up: ument at I, 20. the Index upow the Lin 
IP n about, till you can, through the Si ghts | 

2 2 Mr illen you are ſure; the Mrridian Poke wo 
os Tableis parallal'ts the Maridion Line Hua at the Mark ; 
3 To 3 | 5 . 3 your been 5 1 "aria to K, , 
= 8 84 | - wo — your back Sight 85 avjuft now directed, ſerew the 1 
75 Inſtrument faſt, and laying the Index upon R, turn it, till you | 
. can, through che Si hts, * the point L (helping yourſelf with u 
Mark, as — if i Cannot otherwiſe he feen) and a 


7 Edge of the Inſtrument draw che Line XL., which mea- th 
Kurt and: ſyppaſe it de/found Chains 50 Links, ſer 4. 30, off 
22 Scale ]].ↄͥ R to L, and. Et alle the Pi ures 4.50 om the 
em. ya . or put them * r 27 0. 42 7 th 


ther, as Di ye "phe a vs NES wh N 
„ . e : 1 po 


- C93 


= 
. 


after be directe. 


i OS i ca. 
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Then, leaving a Merk at K, remove your Inſtrument to L, 


and by the Help of the Needle or Back- ſight, fix your Inſtrument 


us before, and laying the Index upoh L, turn the Index, till you 


can, through the Sights, ſee the Corner M (or a Mark put up 
at it, if thereis Occaſion) and draw the Line LM, and meaſure 
the Diſtatite LMI 8 Chains 00 Links, which ſet off che ſame 


Sele fföm E & M, alſo upon the Line L. M 8.00 or write them 
i,, 21-4) FTH8STITI DILOTR | : 


in a Table as before. bees 
„ enn 


Lr 


I will be needleſs to repeat te | 
Operftion' For all the reft of the eee 
Angles, the Method being exactl7 r 
the ſame ; and when you have in | 
the fithe Manner taken all the 


h i. . 
F ty 1 . +» a 


— — 


Angles and Sides of the Field; it | : 25 
will appear upon the Plain- Table, 1 : þ 7 þ 
as Fig. 7 and the Table of An- | 00 
gles ard Diſtances will appeat as | | 15 


in the Margin, and is ready to be f 
divided into Friangles, and mea- 
ſured and caſt up, as fhall here- 
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'To plot the fame Field by the TuzoDoOLITEB. 


= an; cout 5x would begin at the Angle or Cornet H, as before, 
Place your Inſtrument at the faid Corner or Angle, and ſet the In- 
dex at oo Degrees oo Minutes, and then tutn the Fir Th 
Inſtrument abqut with'that End of the Index for- I. 56. 
ward, or towards the Angle I, that lies upon oo Degrees o 
Minutes, till you can, titöugh the Sights, ſee the ſaid Angle I, 
and there fix the Inſtrument faſt, and turn the Index about, till 


you can, through the Sights, ſee the Corner P, and then mar 


the Degrees cut hy the Index, which is 99 Deg, 30 Min. and 
meaſure the Diftatice HI 7 Chains 90 Links, bdth which put 
dowh in the Table or Field Book, as before taught, and as we 
ſhall inſtance in this Example. „ 


Then remove your Inſtrument to I, and placigg che Index 
upon the Beginning of Degrees, as. before, turn the Inſtrument 


thro 
men faſt, n: ;,, Sa Cn 
urn the Index about till ou can, through the Sights, fee 


the Point H, and ſee what Degrees the Index cuts, which ſup- 
pole to be 1466 7 45, place __ Table, or Field-Book; © 
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abou, till with the Beginning of Degrees towardd K; you can, 
15 the Sights, ſee the 2 + and thers ſer dw 1 aſtru 5 
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their proper Places in the Table. ie 


13 _  -. Pratitical Surveying. 
and meaſure the Diſtance IK, 6 Chains 25 Links; -which-alſo 
ſet dowyn as you ſee hereafter in the Table. 

Next remove your Inſtrumentto K, and fixing the Index up- 
on oo Degrees, as before, direct it forward to 3 turning the 
Inſtrument till you can, through the Sights, ſee. the Corner L, 
and there ſcrewing it faſt, turn the Index till you can, through 
the Sights, fee the Point I, and Apding the Index, cut 111: 30, 
meaſure alſo the Diſtance K L 4 Chains-50 Links; both which 
pe in the Fable in their proper Paces . 

An, the ſame Manner proceed with the Angle L, Bir by 
Obſervation, ſuppoſe you find to be 122: 45, and the Diſtance 

LMS Chains oo Links, alſo the Angle M 139: 15, and the 
Side MN 6 Chains 15 Links, and the Angle N.65 :.30, and the 
Side N O6 Chains 10 Links: Theſe found, as has before been 
directed in finding the foregoing Angles and Sides, place alſo in 


But when you come to an Angle that bendeth into the Field, 
as the Angle O, it is to be reckoned upon the Degrees above 
180, by firſt looking forward to P, as before, and then turning 
the Inſex to: N, it will (if you turn it according to the Suc- 

ce ſſion of Figures upon the Inſtrument) be turned a great deal 
more than half round, and will in this Example reſt upon 284 
Deg. oo Min. Or if you meaſure the external Angle of the 
Field, PON 76: oo, and ſubtract it ffom 360 Degrees, there 
- will Femain 28z.< 06; as before. Eo oi on ot 
Having found the Angle O, meaſure the Side OP, which 
ſuppoſe 4 Chains 55 Links; alſo the Angle P go : 45, and the 
Side PH, 3 Chains 00. Links; you have been round the Field, 
And your Work is finiſhed :- And the Method of finding all the 
Angles and Sides, being the ſame as thoſe already, laid down in 
e les H, l, and K, and the Sides HI, IK, and 
KL, Sc. any further Repetition is needleſs, . 
Dye Field-Book to the foregoing Mort. 
Deg. ; Min. | f 1 „ Ch. " Lin, 
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The Truth of the Work may be examined by Theor. VIII. 
where it is proved, That all the Angles of any right-lined Figure, 
of haw many Sides ſoever, are equal to twice as many Right-angles, 
 abating four, gs there are Sides of the Figure. , — 
This Figure has eight Sides, twice 8 is 16, but abating 4 
there remains 12, the Number of Right-angles : So that all the 
_ Angles in the Figure added together, ſhould be equal but to 12 
Right- angles, viz. 12 Times go Deg. is 1080 Degrees, agree- 
ing with the Sum of the Angles in the Table, and proving the 
Work to be right, NF On Ls 


 Horw to plot this Field by Help of the Table or Fill. Bool. 


Having adjuſted a Scale to the Size of the Paper you intend 
to plot upon, draw a Line along one Side of your Paper, and 
not far from the Edge of it, and in that Line aſſume a Point, to 
repreſent the Place where you intend to begin, as ſuppoſe at H, 
and let the Line be HI; look in the Table or Field-Book a- 
gainſt H, and you find 99: 30; therefore having drawn HI, 
and aſſumed the Point H, draw from H the Line HP at Plea- 
ſure, to make an Angle of 99 Deg. 30 Min. with HI; then 
look in the Right-hand Part of the Table for HI, and you find 
againſt it 7 Chains 9 Links; take 7 Chains go Links off the 
Scale, and ſet from H to-. „„ 

Then look in your Table for I, you find againſt it 166 Deg. 

45 Min. therefore draw the Line IK, to make at I an Angle of 
166. Deg... 45 Min. with the Line H I (the Way to do it is 
taught in the eighth Geometrical Problem, Page 56. of this 
Book ;) and finding in the other Part of the "Table that IK is 
b Chains 25 Links, ſet 6: 25 from your Scale upon the Line 
IK, from I to K. VVV 5 

In the ſame Manner make the Angle K 111: 30, as is found 
in the Table againſt K, and make K L 4 Chains 50 Links, as 
found in the other Part of the Table; and ſo proceed to the 
reſt of the Points L, M, N, O, and P, laying down all the 
Angles by the ſame Method, and all the Bades LM, MN, 


NG, OP, and PE, from the fame Scale of equal Parts; 

only Note, ; hp" 8 . | ; : | : G : i 7 | | 5 | . ; ; | | ; 
When -you find an Angle bending into the Field, as the Ang. © 
. Now | OR 


284 Degrees, it is beſt; after having laid diwn the Side N 
1 — Found the Wah tale 1 inward Ange 284 from. 
3560, and with the Remainder 76 Degrees, ma the external 
Angle NOP, which will alſo form the internal Angle O 284, _ 
And be leſs liable to Error. e 
Met | | : | 9 CHAP, 


\ 
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Non; Sx 0 K. II. 185 8 
%%% ©, Tg the Wed. 


Ern required to plot the Field EFG HIK 
e EY ett tn 
VVV REPRINT i; | 
Chuſe any Station toward the Middle of the Field, fo as you 
may from thence ſee all the Angles of the Field, as ſuppoſe L; 
there place your Inſtrument, and turning jt about till the Needle 
lie e the Meridian-Line, there ſcrew it faſt. ; 
Ihen ſome where near the Middle of the Sheet of Paper that 
is upon the Plain-Table, chuſe a Point L to repreſent your Point 
of Station in the Field, and through L, parallel to the Side of 
the Inftrument, draw the Meridian-Line NS. F 
Lay the Index upon the Table on the Point L, and turn it 
about till you can, through the Sights, ſee the Angle E; 
and by the Side of the Index draw the Line LE continued at 
Pleaſure; then meaſure in the Field with your Chain the Di- 
ſtance LE, which ſuppoſe to be 7 Chains 35 Links; take 7: 35 
tom the Scale you intend to plot by, and ſet upon the Line LE, 
from L. to E, and there make a Mark, rejecting the reſt of the 
Line LE, if there is any more of it; this Line, L E, is all that 
pas hve to meaſure in the whole Field. ' I 


r 
Fig. 60. 


eeping your Inſtrument fill ſcrewed faft, and the Index up- 
on L, turn it about till you can, through the Sights, fee the 
Angle F (or a Mark ſet up at it, if you cannot otherwiſe exactly 
5 3 0 and by the Side of the Index draw the Line LF at 
A ä„̃ñ5„ g-ilok 
Is! hen turn the Index to G, laying one Part upon L, and turn- 
jng the other about till you can, through the Sights, fee the Point 
G, and along by the Page of the Iadex draw he Line LG. 
In the ſame Manner keeping the Index upon L. as a Center, 
turn it pour till you can, through the Sights, ſee the ſeveral 
' Angles H, I, and K, and draw the Lines LH, LI, and LK, 
continued at Pleaſure, | = F 


Note, 13 beſt to drauy all the Lines that urs drown. from L, as 
PE, LF, Ne. with a Black- Land Pencil; that when the Out- 


bu Tine of the Field are drawn, theſe in-fede Lines may be rubl'd 
deu with a Dit of Bread, they being of no Uſe after. the Bounds 


* 7 2 A . 8 
2 * , . 
es This 
. . „ 
* 


* 


. of the Field are deſcribed. * 


Practical Surveying. | ©. 
This done, remove your Iuſtrument to E (the Angle that 
ou meaſured to) and bringing the Needle over the Meridian- 
B. which may be moſt exactly done, by laying the Index up- 
on the Line L E, and turning the Inſtrument about till you can, 
through the Sights ſee the firſt Station L, and there ferew it faft. 
Then placing your Index upon the Mark E, turn it about 
till you can, through the Sights, ſee the Point . F of the 
Field; and by the Edge of the Index draw the Line F „to cut 
the former Line LF in F. 3 * 
Remove your Inſtrument to F, and laying the Index upon 
the laſt drawn Line EF, turn the Inſtrument about till you can, 
through the Sights, ſee the laſt Station E (then will the Needle 
be over the Meridian Line) there ſcrew the Inſtrumemt faſt, and 
laying the Index upon F, turn it about till you can, through the 
Sights, ſee the Point &; and from F by the Side of the Index 
draw the Line FG, to cut LG in G | „ 
Then remove your Inſtrument to G, and laying the Index 
upon the Line GF, turn the Inſtrument about till you ean, 
through the Sights, ſee the Point F, and there'ſcrew it faſt ; 


and laying the Index upon G, turn it till you can, through the 


Sights, fee the Point H, or the Angle in the Field repreſented 
by H, and from G along the Edge of the Index, draw the Line 
GH, till it cut the Line LH in H. 8 5 
In the ſame Manner removin your Inſtrument to H, and 
2 it, by bringing the Needle over the Meridian -· line 
and je 

refed, ſcrew it faſt, and laying the Index upon the Point H of 
the Draught, turn it till you can, through the Sights, ſee the 
Corner or Angle I of the Field, and by the Edge of the Index 


draw HI, to cut the former Line LI in I. 


The next Angle K is an inward Angle, but the Way of lay- 


ing it down by the Plain-table, is exa 'y the ſame; for having 
removed your Inſtrument to I, lay the Index again upon the 
Line HI, and turu the Inſtrument about till you can, through 


the Sights, ſee the Angle H, ſcrew it faſt, and laying the Index 
upon J, turn it till through the Sights you can fee the Point K3 


and although here, being within the Field, you lofe Sight of 
the Hedge or Wall K E, yet draw the Line IK, as before, till 
den the former Line I. K in K. 1 5 

Laſtly, remove to K, and having fixed un Inſtrument + 4 
the Needle and Back-fight, as before direcled, and laying t 
Index upon. the Point K of the Draught, tern it till you can, 


through the Sights, fee the Point E of the Field, and by the In- . 


dex draw the, Line K E, to cut I. E in E, and then you have 


em cmpaſſed the Field; and a Way, it exaQty performed, is 


"4 


canned "wy WRIT oY YR IPs T9 _ 


eing the laſt Station, G, by the Back- ſight, as before di- 


— — 
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Leg of the Se on the | 1 
is 9 Chains 35 Links; and herein lies the Excellency-of Gunter's 


dy Decimals 


. 60. ine, and there ſcrew it fa 
ps as that you may through them ſee the ſeveral Angles, which 
© - note down in a Table in your Field- box. 


1 


— 


as mathematically true as any other, and more expeditious; and 


- if there be never ſo many Angles, and whether bending inwards 


or outwards, the Method for plotting them is the ſame : And 


When you have drawn all the Out-lines EF, FG, &c. with 
Ink, you may rub out all the Lines LF, LG, c. only taking 
Care before you rub them out, to adjuſt your Scale by the Line 
EL y Chains 35 Links, which is beſt done by the Sector, viz. 


Take in your Compaſſes the Line EL, and ſetting one Foot in 


. 7 : 35 on the Line of Lines, on one Leg of the Sector, open 
the 


Ror till the other Foot of the Compaſſes will juſt fall in 
the ſame Member 7: 35, on the other HS of the Stor kept 
carefully at that Opening, which is a Scale for all the reſt of the 
Lines, either real, as mee Sc. or imaginary, as Baſes and 
Perpendiculars, c. When the Field is divided into Triangles 


in order for Meaſuring, yet the Sector kept as above, is a Scale 
for them all. | 15 0 


* 


Example. Suppoſe I would know the Length of the Hedge or 


Wall HI, ſet the Sector as above directed, and then take the 


2 HL, i 


your Compaſſes, it will reach from 9: 35 on one 
Hor, to'9 : 35 on the other, which ſhews that H I 


Chain, becauſe both arithmetically and inſtrumentally, it works 


% 


* ; 


eedle ve Joe over the Meridian- 
„ and direct the, Sights, 


Example. Having fixed the Inſtrument as above directed, turn 


de Index till you can, through the Sights, ſee the Point E, and 

2 ] obſerve what Angle is cut by the Index, 
E407 2 | as ſuppoſe 25 Deg. 30 Min. then (keep- 
1 — ing the Inſtrument ſtiſl fixed) turn the In- 
8 de, Mn dex till you can, through#the Sights, ſee 


che Angle F, and obſerve what Degree is 
FE 20 cut by the Index, which ſuppoſe 87 Deg. 


12 againſt its proper Letter F, and ſo proceed 
2 to G, H, I, and K, and place the Degrees 
- os cut by the Index, gainft their reſpective 

I Table annexed. . 


s 


1 


45 Min. which alfo put down in the Table 
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Having thus finiſhed the Angles that every Corner of the 
Field makes with the Meridian at the.Station L, ſet off from 
your Scale 7 Chains 35 Links, the Length found by meaſuring 
from the Station L, to the Corner E, and determine the Point 
E; then remove your Inſtrument to the firſt Station E and 
(without any Regard to the Meridian-Line) place the Index on 
the Beginning of the Degrees on the Theodolite, and turn the 
whole Inſtrument till (having that End of the Index from your 
Eye, that lies upon the Beginning of the Degrees) you can, 
through the Sights, eſpy the Angle F, and there ſcrew it faſt. 
Then turn the Index about till you can, through the Sights, 
ſee: the Station L, which ſuppoſe: 39 Deg. oo Min, put that 
down againſt E, as you ſee in te 8 
Table. Then proceed to F, 


* * 
4 1 1 2 — 14 "#44 £ 


"7 


laying the Index again upon oo [A noles at the ſeveral Cor 
Deg oo Min. and then with that 2 with ed L 
End of the Index pointing to- ̃ — 
wards G, turn the Inſtrument . 
about till you can, through the 1 — 3 
Sights, ſee the Point G; there EPF : on. 
fix the Inſtrument, and turn the FF. 3 = 200m 
Index till you can, through the 8 323 
Sights, ſee the Station L, and 4 50 45 ö 
obſerve the Degree cut by the | | I 28: & 
Index, which ſuppoſe to be 5 [[K 126: Wes 
Deg. 15 Min. ſet that in the -}___ Aa — td, 
Table againſt F. | 6 Pd 


Remove your Inſtrument to G, and always placing the Index 


= IX - = - G _ ES Ren 3 1 = 18 a 
— —_ b b - — * — — » = l \ - PR FT o - 
[Ee In \ LM 4 bs D e 8 OS 


at 00 Deg. point it forward toward the next Station, which 
now is H, by turning the whole Inſtrument about till you can, 
through the Sights, ſee the ſaid Point H, and there fix your In- 
ſtrument faſt, and turn the Index about, till you can, thrgugh - 
the Sights, ſee the Station L, and mind the Degree cut by the 
Index, which is 61.00, place that in the table againſt G. 
Proceed in the ſame Manner with the reſt of the Angles, and put 
them down in the Table againſt their proper Letters, and they 
will appear as in the Table annexed; and although the Angle 
EKL is obtuſe, yet the Method of laying down the Angles is 
the ſame as if acute: And if you uſe a Sector that has Chords 
but to 60 Degrees, you may ſet an Angle that is more than 60 


* 


off at two or three Extents. 
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To Plot "this Field. upon Paper 'by the Help of ite 7. al 


LE wa above. 


= „ eg, 8 a. Scale to the Size of your Sheet of 

PI. wal or to the Bigneſs you intend your Draught ſhall be, aſ- 
fume a Point towards the middle of the Paper to repreſent your | 
Station L, in the Field, and then draw the Meridian Line NS. 
Then have recourſe to your firſt Table, entitled Angles at the 
Station L, and obſerve what Angles the Station LE, L. De. 

makes wich the Line N 8. and fo — them down in the Draught: 
| If y ou do it by the Protractor, you are taught how to perform it 
/the Uſe the Protractor. If you do it by the Sector or any 
e of Chords, take Radius or the Chord of .60 in your Com- 

paſſes, and with. one foot in L draw the Circle abca, to ſet off 
Fa Degrees upon. 

Then Nock! in the Table againft E, you find 25. 30 ſet 25. 
off the Chords upon the Circle from the Line Ns to the 
oint 4, and through @ draw the Line LE at Pleaſure; then 
ing in the Table for P, you find againſt it 87.45, ſet 
$7.45 off the Chords, from the Line NS to b upon the Circle, 
and through ö draw the Line LF; alſo: ſet 130. 15 off the 
* upon the Circle, from the- Line NS to G, and draw 

and ſo proceed by "ſetting off 209.45 to e, and draw L 
H-: 5 305-00 to d, and through 4 draw LI; and, laſtly, ſet 
857 Deg. oo Min. to K, and draw LK, always minding to 

egin to ſet off IHE Degrees at the InterſeQion of the Line N 
S with the Circ 

When -this is done, ſet off upon the Link LE, the moatred 
Diſtance, LE, 7 Chains 35 Links, from L to E, and determine 
the Point E. 

Then look in the Table for the Letter E, and againſt that 

find 39.00, that is the Angle LEF, is 39 Deg. oo Min. 
| Jon God. the Line E L, and Point E given, lay down the Angle 
LEF 39:00 either by the Protractor, or by 1 5 VIII. pag. 
69, and 95 — EF, till it cut LF in F. 

Look in the Table ”m F, you find 55. 15, that is the 
3 Angle LF GS is 65. 15; lay down that Angle as Wen direct- 

ed, nene 8 
Then look in the Table againſt G, you find 61. oo, make the 
Angle LGH 61. oo, and draw GH to cut LH in H. 

ou find in the Table againſt H 50. 45, via. the Angle L 
H 15 is 50.45 ; make therefore the ſaid Angle at N, and draw 
Hl to cut LI in I. 
In the fame Manner hay down the Angle LIK 28. oo, and 


4 ag to.cut LE in K. A 8 ay down a 
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KE, which is found in the Table againſt K, to be 126. oo, 


to be divided into proper Figures in order for caſting up. 


US. 


LI * * AS. _ - * _— * —— Oy Oy * 


70 take the Draught of a whole Manor, E fate, or 
Farm, confiſting of any Number of Encloſures, 
whether Arable, Paſture, Mood. Land, Fenny 
Ground, &c. ga e 


contains a great Number of Encloſures, your firſt 
Work ought to be to take a Guide with you that knows exact- 
ly all the Limits of it, and take a true Account. of that, and 
en - plot all the Out-Boundaries of it, whether Walls, 
Hedges, Rivers, qr Roads, or whatſoever it is bounded'by ; 
or as it moſt commonly happens, when a Manor or Eſtate 


Road, and on a third Side by only a Hedge between it and 
Boundaries of the ſeveral Sides, but with what they are bound- 
ed; repreſenting every thing as it is, adds very. much, not only 
to the . but wo to the Truth of a Draught, and alſo to 
the Reputation of the Workman, Ss re 
When you are certain of the Boundaries of your whole 
Work, take what Inſtrument you think fit to make uſe of, and 


the Out-Lines of it. 
or Mills, if upon a River, or what Houſes, Wind-mills, &c. vou 


find, as it often happens, eſpecially when bounded by a Road, 
or whatever other material Thing happens, take care to put it 


to lay down the inner Boundaries between Field and Field. 
You ſhould, in your firſt Walk round, obſerve where ig. the 


- 


«Se el 64 - 


70 


) 


and draw K E, which, if your work is right done, will exact. 
ly cut L E in E, and then you have encloſed your Field ready 


WHEN you are to ſurvey an Eſtate, Manor, Se. that | 


is bounded on one Side 5 a River, on anothet Side by a | 
e 


another Perſon's Ground, take care to obſerve not only the 


lot all the Out-Bounds, or form of the whole Manor, as has 
be taught in the firſt Section of the laſt Chapter, and draw all 


As youtake the Out-Lines of it, obſerve diligently what Bridges | 


in its proper Place as you go round; for theſe will be, great 
Helps towards the regulating your Survey, when you go within 


ne. egos ee e en 


oy 
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performed, the Truth is the ſame in all, yet there is leaſt Dan- 

of contracting an Error, if you begin at an Angle, where 

e Baundaries Phesebüng bac witys from it, continue for a 

great Diſtance ſtraight; and likewiſe to begin at an Angle from 
whence you can ſee the moſt confiderable part of your work. 

1 ſhall not need to enlarge 7 75 the manner of taking the 


Out- Boundaries, but refer the Learner to the Beginning of the 


4 


laſt Chapter, only ob- 


Lines; and when there is Occaſion to ſhew where the Ground 

Fo * . = that butts upon you is divided between Partners, let that be 
une by a ſmalÞprick'd Line, as in the Draught between Mr. 
Hopkins and Mr. Fiſher ; and let a Foot-path be repreſented 


1 . 3 j 1 EB ; * 12 F. 
 ,by a ſmall double prict d Line, as you ſee from the Houſe to 


.. Suppoſe the Manor or Farm-houſe be at R, and you. there 
beginning your Walk round the Farm, you obſerve the Lane 
to be pretty ſtraight to C, and coming at C, you obſerve it al- 
o pretty ſtraight, both back to A, and foreward to the Bridge 
At E; and coming to E, you turn down the Side of the Brook 
=_ EFPGQH, ee thence to OI K A, and ſo to the Houſe 


at R; and having fixed upon C for a Station to begin at, pro- 
ceed to take the Out- bounds, by which you walked about it, 
by the Rules laid down in the fourth Chapter; Only in your 
Paſſage from Cto E, oblerve, there iz a Hedge butts upon the 
Lane at D; now, having upon your Plain-table drawn the 
f Lane CE, before you removed from the Station C, obſerve in 
. „„ | your 


\ 
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your Paſſage, meaſuring from C to E, how many. Chains and 
Links ie is from C to the Hedge at D, which ſuppoſe. 5 Chains 
30 Links, ſet 5. 30 on the Line from C to D, and laying the 
Index upon the Plain-Table on the Line CE, turn the Inftru- 
ment about till you can, through the Sights, ſee the Point E, 
and there ſcrew the Inſtrument faſt. e oa 
Then laying the Index upon the Point D, turn it about till 
you can, through the Sights, ſee the Point 8, or ſo far on one 
Side of it, as your Eye is on the ſame; Side of the Point D; 
and then along the Side of the Index draw the Line DS at 
Pleaſure, but do not ſtay to meaſure, it, but prceed to meaſure 
to E; and ſdppoſe the whole Line CE, to be 20 Chains 
Links, ſet that upon the Line CE, from C to E, then isthe 
Point E the Corner of-the Bridge, or Bank of the Brook. 
Now the Brook going a little winding from E to G, you muſt 
either meakure. by the Right-line EG, and chen rabe the Gf. 
| ſet IP, as is taught in the former Part of this Treatiſe; or 
elle meaſure by the River Side from E to P, and from P to G, 
remembering às you go along to draw the Hedge F Mat Plea- 


* 


ſure, by the ſame Method as you did DS, but not regarding to 
meaſure it till afterwards, (Nat: 2 1 ni To a ad ot 
When vou come * {et up the Plain- table again, and 
with the Needle over the Meridian-line of the Card, fix it 
faſt,” and laying the Index upon G, turn it till you tan ſee the 
Point Q through the Sightz, and draw GrQ., which ſuppoſe. 5 
Chains 80, Links, which ſet from & to Q; and before ou te: 
move from. eee the. Index parallel to the Hedge G N, and 
when you can, through the Sights, ſee the Point N, draw, hy 
the Edge of the Index, the Line GN at pleaſure. "PF 
In the ſame Manner proceed to the Stations H, O, and Is ob- 
ſerving.alſs when you are at Ir to draw the Line or Hedge 1 
N; and chen when ygu come at K, and have drawn the Eine 
KA, draw alſo the Line K L, before you remove tom that 
Station, and then proceed to meaſure the Line K A 1 Chains 
20 Links, and then remove to A with yo Frument. 7 67 
From A to C may be/all; taken at ons ervation, only as 
you meaſure frem A to C, obſerve how muęh it is from /A to the 
-Hedge BL, and as you go along lay downxthe! Hedge B I, as 
you have done the reſt, and proceed to E, and then you have 
claſed yqur Survey. r e bers 


W 


: 1 
Y — 


L ax £53 + 
* 0 


; R | | 4 1 5 5 | i Nr 21 
Note, You ought to be ** particular in meaſuring the Diflance 


3 Fm Ai the Gate, Breadth "Ws Gateway, the Di- 

Nane frum the Gate tothe Barn, th r e Barn; 
le Diftance from ſbe Barn to the "Houſe ;\ the © nf the 5 
SEXY | - o,; 
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ob: the Diſtance from" the Houſe to the linꝶ Houſe a E, 
dich toe may call the Brew-houfe or Dairy, &e: For the 
ie Diftance A B were trith\taken, yet if the 'above-thention- 
A Particular be not als carefully and exactly taten, it well 
e auch impair the Truth and Beauty of th bv Draught. 0 


Were neut to conſider nn to be done within; barge in- 
ted, by this expeditious Way of- wotking,/the Inſide Work is 
_ a(grent Part of it performed] for by drawing GN-at pleaſure, 
us directed, from the Station 8, and drawing IN from the Sta- 
2 lj ill it cut G N in N, the Field GQHOIN is laid 
on. tha lag 
dla ALS drawin KL of Le at plexfire b the foregoin 
Direction hy ald ng Lc BE W cuts KL 1 ** 2 
Field ABLE SAGE dow.” aku 
Fix your Plain- table at N, und 10 tüg the lngere Pen the 
Live 7 turn the Inſtrument about till you can; through the 
| foe the Station I (then will the Needle be direct 7 over 
_ Maric be; ) there fix your Inſtrument faſt, and laying 
che Index upon N, turn it about till you can, through the Sights, 
ſee the An 5 .of the Field S, then by the Edges of the Index 
draw.the Line'N'S, to cut the ine Ds in 8; then have you 
Tloſed Brook-wicadow, aid Bridge-Field, and the Side BCD, 
allo the Side DS of Mill-field 75 8 Go into Mill- 
feld and meaſure e 30.1 Links ; | fet 6: 39 
from” Bete V, und draw the or Hedge SV, Which ſepa- 
rates 'Mill-Ge1d from et det and cloſeth theth both and 
tuen the Plot is finiſhed. . Por WI way roy 


"Saf In 


45 942 1 Gs 


1. gb ben l Jime h n the ihe BI £0 Dok LT, E. 


on After all e Examples that can polibly be given, erience 
In che Art wil beſt direct where the propereſt Place is tò begin; 
but in thk, after having walked round the Farm, or eroſs it 
the Foot-path which leads from the Gate to the Bridge; it is 
ved: (before it is plotted) t that Broad-ctofe hes riear- 
eie the'Middle'6t Heart of the Farmy therefore 1 think it us +3 noo | 
ber 30 begin! Wien thar firſt; for by having that careful 
| | have dome u Part of every Fre tit lies colititacus to it 
and, indeed, in this 2555 be has done a Part of every Field in 


N wm Farm. 


oy”; i 


(Note, When . foe rok of bu eg nar the Mail ii nof 
meant that the ines, as the Lane, the Rewet, & ſhould 
be dren 288 RY . e N 2 


r 
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Mort proteeds outwards 3 which I rather chuſs to inſert, not 


SS as being as true as the other, but for its Variety, that the 
Learner may nat be altogether confined to one Method. _ 


I need not repeat ths Method of plotting a ſingle Fr ield, that 
baving been ſufficiently treated of before. Therefore baving 
plotted the Cloſe called Broad-cloſe, IK LVS MN, chuſe any 
Angle, as: ſuppoſe the outward Angle OIN, to begin at, and 
he dab Angle the Hedge: on Bounds 10 makes. wich the 

edge 


Note, Yau 2 need not in this Cafe regard the Moridian-lins, 
laying the Index of the Theodolite upon the Beginning of t the 


rument about till you tun, from the 


Bare turn the Inſt 
you are at, fee through the Sights the Angle you intend next ts 
£9 to, and fer the Den, cut by the 2 2225 t 15 the Auel 

= 2 


required. 
A 
35 8 


Nom alſo, hb is 500 in this Caſe, when you. make 3 
book, to mark the Angles with three Letters, as 4 
10, and the: Niſtances with f as the tens 
Gains oo Links, &. 1 3 b 


and tbe Index upon the Beginning of Degrees, and turn the 
Inſtrument about, till I can, through the Sigdes, ſee the Angle 
N, and there ſcrew it faſt, and move the Index, till you can, 
through the Sights, ſee the Point O; then obſerye what Degree 
is cut, by the Index, which ſuppoſe 53 Deg. 00 Mia. ſet that 
down in the. firſt Column of your Table NIO 53: oo, and 
with your Chain meaſure the Line 10, which we 8 
Chain 90 os therefore: ſet in che ſecond, Column IQ 8 
©9, az you fee 

mw rn eee to N, — laying the Tos 


hen remove; your 
brag oo , cron oo Min. turn the whole 1 __ till 


| Soy ſet your tb 885 SN 
& 1205 80 In ks 15 Selen of the Table; and 
in the echt Cold, 2 you ee in the Tak 


Note, I auben you are in te ec N of As ond, 


rut far the Angle S, by r. the or Wall 
ng hes per ra Nu hn, 5 


* 


* 


Erample. I begin at the Angle V and ping the E 
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| down in your Table the Angle ING. instead of 8 NG 
N 9 the Diſtance NG; but iubere the Hedge is 20 470 


the Angle 8 N G will be the ame f MNG, provided yo 
„ fee ee 1 there i is no gle at M in the Hedge N * 


Then remove your Thſlrumint: to the Angle M of Bridge- 
gend, and laying the Index as befbre; upon oo Deg. oo Min. 
turn the Ileus, till you can; through the Sights; ſee any 

1 Mark ſet up at 8 in Bridge-field, _ e, ſctew! che Inftru- 
ment faſt. 

Then turn the Index about, till you can, through the Sights, 
: the. Corner, F, > by. the Brook Side, and obſerve what Angle i it 
makes; .and alſo meaſure, the Diſtance MF 1 3 Chains 16 Links, 


and, take the Angle DSV g7: oo, and the Sides DS being 
| . and found 6 Chains 50 Links, putt them down as be- 
* 2 
3 ber de Vece vs at Mill-feld, is alſo the Side vs of 3 
* Cloſe; and that you had before in the Survey of Broad Cloſe, 
being 8 Chains 80 Links. 


BVS 116 Deg. o Min. and the Side BY 6 Chains 30 Links; 
Ties them down as before. ' 08665 
| 322 ed in« the fame Manner w And the Angles LBA, alfo 
B ar Los Homes fiele; as alſo the Sides BA 12 
; Chain 40 „and AK 11 Chains 20 Links (for you have 
the Side: KL before, Ving; the Side of Broad: cloſe) and put 
them down as before. 
When you have gone Wand we- Whole in this: Manner, -you 


75 


| H for the utmoſt Limits of your We erk. 


Note, inen the Boundary i 75 wot. / freight FINE the Baines 72 
; 22 muſt mate O -fets. 48 in ay de the 2 591 
15 net hing in a. Rpt ht-line between the, Angles of it, B 
go to the Angle d while you look- 470% at.. oo 
abe your affeflant "he Rakes at X, eld 
1 . aving of your Hao ne Va 197 the, bikers you 
— os 5 iff bettuen yon and the Ang Dif and there” let 
> WO end) 7 1 goto him KF per TO Off- 722 
Wo. 45 Belt ebe, with the ſet TP, and alſe in 2 
; ” Horſe-pa/ ure, with the Off-ſet er e * 
AIST, in the ae”; 4 at and, in al 


% 


ME 5:0 down, i in your! *able, a8 before taught, SMF 94: 00. 
Then —— your * EIN to the Angle 81 in Mill-field, | 


Nemove to the Angle Vof Mili-keta, and find the Angle 


will have got the Points G, F, E, D, 565 „K, O and 
* 


: Do the ſame 


r <a FS. Y ant ae Mis a 
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By this Work you have got not only the Marks before men- 


| Woge but all the reſt, viz. H, Q; G, P, F, and E, for the 
Brook. Alſo E, D, C, B and A, for — Lane: And A, K, I, 


O and H, for the Partition Fences. which Marks, if the 
proper Boundary Lines be drawen, and 2 taken to: delineate 
the Brook, with proper Shading to repreſent Water, and the 
Lane with double prieked Lines to repreſent a Road, and each 


in due pro Niere Breadth to the Scale you plot by, hee | 


Draught will appear as in Pig. 61. Only Note, oe 


vs a Lane or Briok be Part. of the q Ponder, te Fur, | or 2. 


ate, and you plot to fo ſmall. a, Scale, tit, a 700, of three r 
four Yards. broad, cannot, i + ana in a juſt. | 
appear broader hes a common Line, as would be the Caſe, if 


ng yeu. plot by a 122, 12 or 16 Chains to an Inch; 3 4¹² | 


lowable, in ſuch C 10 475 a little Liberty to exceed your 
Scali, ta give Room to repre. ent, the Brook, c, ſo as it mays 
| without putting a Name to it, be Hui edle what it if. 
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To 0 22 mo untainous Uneven Ground 
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1 is to be obſerved, that in plotting aioimiaiinds,: uneven 
Ground, the horizontal Cotkent f it is intended to be taken; 


r more. vulpay: bers is nothi 


tended to be taken into > 
raught, 'but the Plain upo 5 KY the Hills and duet 


Ground ſtand, * in Cafe the ab chemſelyes were taken away ; 
and indeed it ought to be ſo for theſe Reaſons. 


Aſceiits and: Ba then 70 e t ntaiged j 
ſquare Mile, wauld by Aber 'by.ghge Mea er. — \bra\ 
perhaps two or three; and 55 all dh e Tan, in Engl and 


Malis were to be ſo meaſited and, aL, then, her | is 


moſt mountainous, it wauld be of diſtorted, , and th 5 

dam would :ipat; — ev opal 55 far ON in of. t 1 

Sitface of, the? Globe; than git does; n it is mo 

mountainous in ſonie Places th * c and. n 10 2 2 
lo 


3 diſtorted; the Shape of Fwy 55 
But;andther Reaſon is, that Cer C Taclipeto. a 
perpendicular to the Horizon ; 1 "and, hence, if they 1 
1 ps 
a c 


roportion, : 
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146 | 
the Side of a Hiſt, and have Mon: Samy whew. perpendicular, 
juſt as near together as it they grew upon a Plain, the Roots of 
_ thoſe that grow below one another muſt be farther aſunder than 
the Stems, in Proportion as the Hypothenuſe of the Hill is 
more than the Plain of its Baſe, and eonſequently, no more 
Giaſi can grow'upon a Mountain, than can upon the Plain up- 
on which the Mountain Rands, though we ſuppoſe the Ground 
equally productive; and hence comes that known and demon- 
ſtrative Experiment, That the ſame Number of Pales would 
ſerve over 2 Hill of an Dimenſion (ſuppoſe 300 Yards about at 
che Bottom, ind 20 Yards 2 that would ſerve to pale over 
the Pain cd hich the Hill ſtands, if the Hill was taken away, 
and ſhould be the ſame Sort of Pales, and ſtand as neat together. 
But yet this is better illuſtrated in Cit or Town Surveying, 
where, fy oy meaſure the Eength of a Street that lies with a 
you will find. it will meaſure more than the 
Fo of he Feſt Floor of all the Houfes in one Side of the 
— added together, and that in Proportion to the Steepneſs 
of the Street, for the Floors being horizontal, their Sum will 
bear the ſame Proportion to the Length of the Street, as the 
Baſe of a Triangle bears to the Hypothenuſe, when the Angle 
of the Baſe is TA to the Angle that the Hill makes with the 


* a. F 2 
I therefore think i it is proper, firſt, to hew, 
Ie . Weener and At 
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wit! 1 151 07 bab, ar 2 E C. 4. +1167 c [331 
How! 15 "Bi the Her Line or Plain oo 


Pf. Hens! 2 which @ Mountain n Hand-. 5 15 
5 E. 213410 1 5 5 10 ang: 5 11 644: 
E. men e d. er fuppoſed to ſtand one 
Horizorits Line, or Plain BCD, and ite ndlicular 
e. „Thein BD is required. $5407 10 0 


ſide AC, and the whole Hori al Eine, or 

* 1 i ſeveral Sorts” bf Inſtruments ener wee 
whi Sell not” infar 2 pen of but 

ed In - the Hbttbm —— 

r Hilf af B. and let vou Afiſfant ge to he Top of the Hill 

WA hr ce that may" e e _ 

ur Inftruthent'fo-that you can, throug the Sights, 
ERS tA, 40d obſerve the'Degree Atta, which une 
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Now Your Mark, bebe ad Paper, Honkerchsf, ber. 
1 be juſt as far above the Top of the Hill, et your Infirus 
ment you obſerve with is above the Gauen . ce 15 will 


commit an Error in the Obſervation. 
Then meaſure the Side of the Hell BA as near as poſſible in the 


pricked Right-line B A; which b fuppeſe 5 Chains 00 Liths. / 


Note, 4 Wheel is a very Improp er Instrument to "Survey mouns 
tarmnaus Ground with, W it paſſes into the Bottom of all 
the jrregular Cavities, though but of two or three Yards broady 
4 5 g Chain may bt /iretched from Side to Side o 7 
and prevent the Error, or mute it leſs; the Intent, in thi 
Cage, being to meaſure with n Hriched Line BA (Fig. 32 5 | 


The Angle ABC, found 15 above, being 37 * 30 Mia, 
the Angle BAC is 52 Deg 30 Min. (by Theor, V. the Angle 
BCA being a Right-angle;) Therefore to find. the Baſe BC, 


by Cafe the fir . nen Main Mat 


ES . e 
To eee BA 5 Chains, of 339}. 2.61851 


80 Sire of BaC.— 5a 30 - 2 - D, 2 
To BC, 262 Feet 4.41797 


Then proceed to the other Side of the Mountals or Hul; at 
D, and with Jour Inſtrument take the Angle C DA, as before, 


which _—_— 56 Deg. oo Min. and let the Side YA, when 
meaſured, be 270 F cet, from thence find the Baſle CD, as 
fore. 


The Angle D beiog 56: oo, 6 eel DAC 1 be hoes 09" 


to nd CD. | 
| '20.00006 


1 
” 


MR” => 3 „„ 
To. A C——270 Feat Lene 26s 2.43136 1 
80 Sine of DAG 34 00. F N 14 2274782 * | 
To C D=—z51 Feet 1 1 e. 17892 T4 
1 | The Line B. E 7 — — — 7 — - 262 Fe eet. A] 
Added OCD 1 er — NS 181 Lee | 
The _ is the whole Like 3 wt. 41 31 
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148 Practical Surveying. 
down from A to D 1 70 Feet, their Sum 600 Feet, which 
is more than the horizontal Length that the Mountain poſ- 
Gl beds Fort No oe nie nf gn | | 
But ſuppoſe this to be a Mountain that you can go round 
about, and let EFGH (Fig. 63.) be the horizontal Plain of 
it; and to make it yet more intelligible, let G and D be. the 
North Point of it, Band E the South Point, let F be the Weſt, 
and H the Eaſt Points of the Plain or Skirt of the Mountain, 
and let the Point A of the Mountain, when ſeen at a Diſtance, 
which is the Top, be repreſented by the Point O, or Top of 
the Mountain in Fig. 63. And then, when we obſerved'from 
B to A in Fig. 62. we obſerve from E to O, in Fig. 63. where 
the Mountain appears orthographically, and from D to A, is 
from G to O; and when we have found BD, we have found 
But if the horizontal Plain of the Mountain be narrower from 
Weſt to Eaft, as FH, than from North to South, as EG, go to 
the Meſt Side F, and alſo to the Eaſt Side H, and take the 
Angles of Altitude and Length of the Slope-ſides as you did 
before, and then you will have found the Line F H, as well as 
EG, which is BD, and by the Help of the four Points EF 
GH, it is eaſy to plot the horizontal Plain of the Mountain, 
which is all that ought to be plotted in a Survey, only ſome 
Shading to ſhew that it is mountainous, or Trees amongſt the 
Shades, to ſhew if it is mountainous and wood OO 
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How to plot Mountains, hilly or uneven Ground, 
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E need not inlarge much upon this, beeauſe we have 
Vin Chap. IV. ſhewed how to plot a+ Field by going 
F; . round it; but that being ſuppoſed to be à plain 
3 45 Field, where there are no Aſcents or Deſcents from 
Angle. to Angle, what we have now to do is to ſhew, how to 
do it when chere are Hills or Valleys ; between the Angles of 
Suppoſe then the Field to be OPQRS TV, which ſuppoſe 

to be fo woody and mountainous that you cannot plot it by the 
__ Common Rules of Surveying before laid down, there is nothing 
to de but follow the Directions of Chap. IV. except in Caſe of 


1 r 


r 


— 88 
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Hills 
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Practical Surveying. 149 
Hills or Mountains intercepting the Sight between the two Sta- 
tions, which, to perform the Work true, is thus to be accounted 


for. L Pe . 
Suppoſe the firſt Station be V, and you would from thence 
proceed according to the Directions of Chap. IV. to make your 


Obſervation to the next Angle or Station O, but when you are 
at V, it is all riſing Ground to tv, and then a Deſcent to O; 


ſo that you cannot from V ſee the Point O. In this Caſe take 
firſt the Aſcent V w, as you were directed Secz. I. to take the 
Aſcent BA, Fig. Ga. and then go to O, and looking back to 


- 2, take the Aſcent O zu, as you were directed alſo, Sec. I. of 


this Chapter, and meaſuring the Diſtance Vu, and O w, you 
will find the rrue Horizontal Diſtance V O, as taught in the' 
ſaid Sec. I, which is the true Side of the Field VO, to be plot- 
ted as in Chap, IV. 1 ; | 

Then remove your Inſtrument to O, and ſuppoſe from thence 
you ſee the Angle P, but that between O and P is a deep Val- 
ey, with a great Deſcent to the Bottom x. where the Brook 
comes out that runs through the Ground, as *, and an Aſ- 

cent from the Brook at x oP 9 9 1 
If a Line could be ſtretched exactly ſtraight from O to P, as 


the Line O x P, without regarding the Aſcent.or Pig. 65. | 


Deſcent, it would be the horizontal Line OP re- 


| quired; but that being impraQicable, you muſt from O, take 
with your Inſtrument, the Angle of Depreſſion x O , and mea- 


ſure the Deſcent O x, to find O walſo. From x take the Angle 
of Altitude above the Horizon from x to P, which is equal to 
the Angle of Depreſſion at P (by Theor. III.) and meaſure the 
Side of the Aſcent x P, then have you given the Angles O and 
P, and the Sides O x and x P, to find the Sides O w and 9 P., 
which added together, is the true horizontal Line OP, re- 
quired, and is to be taken from the Side O of the Field to be 
plotted, to keep its true horizontal Meaſure. ,, ee. : 
Next, ſuppoſe the Sides PQ and QR, are upon the high 
plain Ground beyond the Brook, and are to be laid Efe. pi 
down by the Directions bf Chap: IV, and in de- . 8. 
ſcending from the Angle R to the Brook at 7, and aſcending 


from thence to the Ang S, the ſame Rules are to be obſerved 
3 


as to going from O to P, and for the other Sides ST.and TV, 


all the Variety that can be, being either Hill, Valley, or Plain, 


the Plotting of them has been fully explained. As to the two 
former, piz. Hills, and Valleys, in this Section; and where 
there is no ſuch Difficulty as either oceurs, but all plain Ground, 
the Directions of the fourth Chapter are very full, ſo that I need 
not repeat Examples. M l ads S n r He 06 = 


U 


Practical Surveying, 


f CHAP, VII. | 
dhe a Field, though, by Reaſon of &@ River, or 
ome other Obflacle, you cannot come into it nor 


mar it, 22 you can but ſee all the Angles 
Mw Ela and moſt material Tongs i 


1 N this Caſe you wil be obliged to have two Stations, ſome 
confiderable Diſtance aſunder, from both which you can 
Tee all the Angles, or what other remarkable Things in the 
F you would repreſent in your Map; and then it is to be | 
rformed according to the following Example. 
Let the Field be ABCDE, and the Brook or River 1 5, 
Fig Shuts gn. of which you cannot come at the 
In this Cate chuſe two Stations on the Side you are on, #s H 


and O, and meaſure the Diſtance | H 25 which ſuppoſe 8 Chains 


40 Links; and 3 


* . 
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9 8 Er. I; - 
E Plot this Field by the Plain- Table. 


Hane fixed your Sheet upon the Plain-Table (and 
indeed by the Way privately conſidered, which is the 
Tongeſt Dimenſion of the whole Work, as by the Eſtimation of 
the bare Eye) it is eaſily perceived, that the neareſt Diſtance 


from the remote Angle B, to the Line H O, fs a greater Space 


than the Length of the Line HO; therefore draw a Line paral- 
lel to one End of the Plain Table (not to one Side of it, which is 
the longeſt Way of it) to repreſent the Line H O, and in that 
Line, towards hs End of it, aſſume a Point to repreſent the 
Btation Q, and make the Mark O. 

Set from thence the Diſtanee HO, 8 Ohaits. 40 Links, from 
0 Rr 8 no O, I the Inde the 

en placin r Inſtrument at O, x upon 

Line HO 1 Table, and turn = whole Inſtrument 


Pont, all ou en, through t the 2 ſee 18 H, wh 


„ 
/ 
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Practical Surveying; = 
(if there is no material Mark at it) muſt be diſtinguiſhed by a 
white Paper or Handkerchief put upon a Stick, or held-up by 
an Afiiftant upon the Spot; and when you have turned the In- 
ſtrument about, till you can ſee the ſaid Mark at H, ferew the 
lie! 4; Ae Mn | 
Then keeping one Part of the Index upon the Point O, turn 
the Index about, till you can, through the Sights, ſee the Cor- 
ner or Angle of the Field at A, and by the Edge of the Index 
_ the Line O A, quite through the Paper, or as far as you 
eaſe. . 2 
f Then keeping your Inſtrument faſt, turn the Index, keeping 
one Part upon O, till you can, through the Sights, ſee the 
Angle of the Field at B, and by the Side of the Index draw O 
B, continued at Pleaſure. e 3 | 
Turn the Index further (keeping one Part of it ſtill upon O) 
till you can, through the Sights, ſee the Angle of the Field at 
C, and by the Edge of the Index draw the Line OC. 5 
Again, turn the Index back, till you can, from O, through 
the Sights, ſee the _ D, and by the Edge of the Index draw. 
the Line O C at Pleaſure, - 1 | " 0 
N. B. You need not draw the Line OD or OE, fo long as the 


three former, becauſe you ſee the Diſtances are not fa great. 1 


Then turn the Index further back, till keeping one Part up- 
on O, you can, through the Sights, ſee the Angle E, and by 
the Edge of the Index, draw the Line OE continued, and then 

you have done at the Station O. 

This done, remove your Inſtrument to the Station H, and 
placing the ſame Part of the Inſtrument toward the F ſeld that 
was ſo before, lay the Index upon the Line OH, and turn the 

Inſtrument about, till you can, through the Sights of the Index, 
ſee the former Station ©, and there ſcrew the Plain-Table faſt. 
Then Jaying one Part of the Index upon H, turn the Index 
about, till you can, through the Sights, ſee the Point or Angle 
of the Field at A, and by the Edge of the Index, draw the Line 


H A, to cut GA in A. | 

Again, upon the Point H, turn the Index about, till you can, 

| rough (99 Sights, ſee the Point B, and draw HB, till it cut 

„ 5 | | 

Turn the Index upon the Point H, till you can, e the 

Sights, ſee the Point C, and draw HC, to cut ene. 
Then turn the Index yet forward, till you can, through the 

Sights, ſee the Point D, and by the Edge of it draw the Line 
T 

. e 1 Laſtly, 
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1 :. Pratlical Surveying. 
Laſtly, turn the Index back upon the Point H, till you can, 
through the Sights, ſee the Angle E, and by the Edge of the 
Index draw the Line HE, to cut OE in E; and your obſer- 
vations are finiſhed. | 

Then draw Lines betjrecn each collateral . of the 
Lines drawn from H to O one with the other, as the Lines A 


B, BC, CD, DE and EA, theſe ſhall exactly en the 
| Held ABCD. E, required. 


Then to lay Won the Brook: 


- Set up Marks upon the Edge of the Brook, as at 7, f, 5, and 
1; and, as before. directed, in the. Angles of the Field AB, 
e. draw Lives Hr, Hz, Hs, and Hu; alſo the Lines Or, 
Oz, Os, and Ox, to croſs the former in r, t, 5, and u; through 
which. Marks dtaw one Side. of the Brook, and if it is narrow, 
the other Side may be done ſuftjgiently true by Judgment: If it 
is a broad Riyer, you may yet get the Breadth of it in as many 
Places as you pleaſe, and through Points ſo found, draw the 
Banks on each Side: But of this I ſhall treat further towards the 
letter End of this Book, under the Head of 2 r 


and D. Hances. 


Note, In ibe Pradtice if thus Fareed 42 Field that is 3 
201 the Brook, \ which intercepts your coming at it, it is beſt to 

- draw all the'Lines in Black-1 4 that are of no Uſe but to 
ind the material Lines, that 7205 75 firſt may be rubbed out as 
pon as dene with; futh are all that I haue made pricked- 
Lines, HA, HB, Hr, Hs &c. alſo OA, OB, Or, Os, 
'&c. © And likewiſe 7 8 tationary Line H 0, and the Points 
H and O, that nothing may 1 but the true Form of the 
#-- "eld and Briok i in their juſt , et which 1 15 .all that 1 15 
' intended in any Phe, er Draught. 
Note alſo, If you would lay 0 the Piel in its true Propor- 
tien with reſpect to the Compaſs, you muſt bring the Needl: 
over the Meridian Line, as taught, Sect. III. Page 110, and 

in other Places in this Book : But iti it be a Part of an Eſtate 
that you have already ſurceyed the Remainder of, and thus ſe- 


— 1 


© © parated by a Broth, &c. 22 your Station as commodiouſly as 


p Mible in that Grornd where you are and have ſurveyed, and 


| , | 2 ſure to meaſure your Stationary Diſtance by the ſame Scale 


you platted all the reſt of the Eflate by; and if it extend out 
＋ the Sheet, ſhift your Paper, or put another 5 as you 
are tau 4% by e 86. And by this Wark carefully performed, 
the inacceſſible Field will be 22 as exactly, h roportion to 


the reft ha the of as of you had been 112 the er. 


Practical Surveying. 153 
If there is any Houſe, Tree, Wind- mill, or any Thing re- 
markable, worth expreſſing, as the Wind- mill by the Hedge A 
B, it is alſo plotted by the Interſection of the Lines drawn from 
H and O, as all the Points AB, c. are; and therefore the 
Directions need not be repeated. % an ec 


* . 1 
To perform the Work of the laſt Section by the MBeb- 


' A Lthough I have diſtinguiſhed this in a proper Section, yet 
the Work of it has ſuch a Reſemblanee with Plotting a 
Field from two Stations by the Theadolite, that I ſup- Fin. 66. 
poſe a Repetition of the Directions needleſs, -they 8. 
being very plain in Page 126, 127 and 128, to which J refer 
the Reader 1 e an: 008" 
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„ e Hr VIEE, © nd 

To find the Content of any Plot or Draught in Acres, 
1 Noa an Percb e: 
Have already obſerved, at the Beginning of this fourth Part, 

Pag. 102, That all Superficies that are to be meaſured, are ei- 

ther Squares, or Right-angled Parallelograms, or ſuppoſed to be 
reduced to ſuch, and then given Directions in the firſt Chapter of 
this ſaid Part of this Book, how all Right lined Triangles, alſo 
2 Rhombus, Rhomboides, Trapeziums, Polygons regular and 
irregular, and even Circles themſelves, may be reduced as above, 
and meaſured, with the Demonſtration of the Truth of the 
Method of Reducing, or Equality of the Areas of the Super- 
ficies to be reduced, and that to which it is ſuppoſed to be after- 

' wards reduced, for Conveniency of finding the Area: As be- 
tween a right-angled Triangle and a Parallelogram, one of 
whoſe Sides is equal to a Perpendicular, , and the other to half 
the Baſe of the ſaid Triangle, Ac. See Chap. I. Pag. 103. | 

I have alſo. introduced the Treatiſe with a brief but plain, and 
full Compendium of Arithmetic, not only Vulgar, but gn | 
| . 125 | Mal; 
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| Rood 3555 
| Perches 19173769 


134 — Wong. 


mal, for Facilitating the Uſe of - Gurnter's Chain, as well as . 
veral other Inſtruments which are decimally divided: So that 
pr I have to do now in order to find the Content of any Plot 
ght in Acres, Roods and Perches, is, to apply the 
odd entioned Directions to Practice; and, as Decimals are 
moſt expeditious, and Gunter - Chain is divided . I 
ſhall inſtance chicfly 1 in that. 


Aueſtion 1. Suppoſe 2 ſquare Field to hs meaſured, whoſe 
Length and alſo its Breadth is 8 Chains 44 Links, How many 
Acres, Roods and Perches is i in that Field? 7 

Here 8 Chains 44 Links is in Decimete* 3. 44, 
which multiplied b iel according to the Directi- 
t ons given in M tiplication of Decimals, the Pro- 

* duct is 71.2336, as in the Operation annexed, viz. 

3376 71 ſquare Chains and . 2336 of a Chain; and as 10 
27 3 Gere Chains is an rn 7 Acres 1 Square 
77855 hain, and +3438 of or Square Links. 

But to reduce this to the common received Meaſure of Acres, 
*Roods and Perches, the following Rule is univerſal, viz. 


- Fo the Product as 1 — — one — . viz. 712336; 
_ From-whence rm Tgnres t0 1ght-Hand, and the 
Remainder, which here is but one Faw, 61 VIZ. 7s is Acres, 
„ wes here 7 Acres. Then multiply the Figures ſo cut off by 
1 (the Roods in an Acre.) And again, cutting e five Fi- 
eus from the Right-Hand of the Produf?, the Figure re- 
maining is Roogs. Aud laftly, multiply the foe Figures laſt 
cut off, by 40 (the Perches in a Rood) and from that Produtt 
cui ar $I foe Nes towards the Right- Hand, the re- 
tgure or 1 is Perthes, and the Fl 4 cut ut off 


ure are Ten > Thouſandth, arts oh a Perch. 


a 7 12336 
2 41 


8.44 
8.44 


The Work by this e Method, vi Band 
as in the Margin, and proves the Field to 
"contain 7 Acres © Roods and 19 Perches, 
8 and . 73760, viz. 733392 of a Perch, viz. 
about three Quarters of a Perch. 


Note, Whew the firft Product exceeds nat foe Figures, the Con- 
tent is leſs. than an Aare; and rohen t Jecond exceed not froe 


_ Figures (as in the Example above) there are no odd Roods ; 


= | ee, it rr iu dle third, e are no 0 all Herches 


Queſtion 
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* R020 43) e 1 
Suppoſe the Parallelogram E F G H be a 1856 
Field, whoſe Length is Chains 56 Links, „1134 
and the Breadth 11 Chains 34 Links, be 7224 
whole Work, to find the Content in Acres, 3680 
Roods and Perches, will ſtand thuis. 55 
Working according to theſe Directions, Acres 21194704. 


the Field is found to contain 21 Acres, o . 
| Rbods, and 7 Perches. e Rook A 
ee eee eee, eee 
© "Oxeftion II. Fig. 535. | | 


5 Suppoſe the Triangle ABC is to be 829 
meaſured, and the'baſe A C be found to be 2382 
16 Chains 58 Links, and the Perpendicular 1 2 78868 
BD 3 Chains 82 Links. Dy 2-3: 6632 


Multiply half the Baſe by the whole Per- Acres 3 Page 
pendicular (which is reduced it dep ch” ES > 
rallelogram E F GH, as in page 127.) and ROoOdS 5677 
the whole Work ſtill ftand as in the Mar- | 71% 
— e IQ” { TS Perches 26[08480 


Note, Half the Baſe is 8 Chains 29 Links, which may be ſet 
in one Sum, as if it was a whole number [829] and pro- 
ceeding as above, the Content of the Triangle will be found 3 


. 


Acres, o Roods, 26 Perches. 


A Trapezium, or irregular Square, is to be divided into two 
Triangles, by a Diagonal drawn from any Angle to its oppoſite, 
as in Nr. 23. The Trapezium AB CD is divided into two 
Triangles by the Diagoffal A C, which is a Baſe common te - 
both Triangles, in each of which, if Perpendiculars be let fall 
from the Angles B and D, tothe Baſe A C, by Prop. II. the 
| 3 may be meaſured, "as in Qugfion III. above, and 


. „ 8 „ e a 
their Contents added together, is the Vontent of the Whole 
5 2 a : bs | ; — =” 1. 5 a 7 56 
Tripper um. . neght 5 | 
7 2 8 "a 4 8 on , : , . . 2 5 4 Ar 
E ; i . 1 . £4444 BY © o had er 11 
ER A, * 1 oy % * 1 * 4 hols, l 
8 13 SAW a \ + +4 has 
. - 7 7 * N W . 1 
„ 93 23 1 
* 7 * n+ 5 * : 
f % - 5 * . 
© ' „ r 
> * ws 
wx 5 
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4 qa How to angie. an 1 Pobgor of wy N unter 1 
"2 3 E „Sid. Fa ten 
NO foie 'F; ; 
eb ke Polygdn i is firſt to be divided into Triangles, and 
| each Triangle to be meaſured as in 2yeftion III. and the Sum 
of all their Areas added W is the Content of the whole 
22 | 
n Example. Dueftion IV, Fig. 67. 
2. Let the Polygon FG H IK be to be meaſured. * 
This Polygon may be divided into three Triangles, by, the 
Note in page 128. which, for Inſtance, we will diſtinguiſh by 
the Numbers I. II. and III. and ſuppoſe their Dimenſions of 
Baſe and Perpendicular as below; in Chains and Links. 


Bey Ch. Links... 775 . 5 «> Ch, Lin. 

Tae. I. Baſe K G 10 :42 Perpend. Fm 6:48 
Triangle II. Baſe KG 10: 42 Perpend. In 4. 50 
Triangle III. Baſe GI 9: 38 | Perpend. H 412 


Multiply half of each Baſe by its reſpective ee 

and ſet the Products aſide one under another; and when you 

=_ have worked all the three Triangles, add the Products together, 
3 and find the Content of them all together, as in Qugſlion J. 
2uteſtion II. and Nueſtion III. and that ſhall be the Coment © of 
We: how Polygon. 


| FIR 
B : Triangle * 5 Triangle II. Triangle JU. 
1 Half Baſe 521 Half Baſe 522 Half Baſe 469 
1 Perpend. 548 Perpend. 450 Perpend. | 412 


716 2s 3238 
2084 | „ „5 
e 3126 Een od FLIES 2876 
Froduct 35758 . Product 193228 
| : | Bun, of the Products 765286 
1 Product of Triangle I. 33768 Acres 716528 
1 of Triangle II. 234450 V 
of Triangle III. 193228 Roods 2001144 
eee en rr 0 Ee "£500 02 40 


| + Perches 24145760 
| The Content of th Ou Polygon is 7 Acres, 2 Rood, 24 
| f P 3 
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Note, When you have. one Baſe common to trug Triangles, at it 
often happens, as. here the Line K G is the. 7 7 10 1 Tri- 
angles KFG; in this Caſe you may add the Herpendiculars of: : 
the pid two Triangles: together, as F m 648, and In, 45e, 
their Sum 1198 multiplied 'by half the Baſe KG, viz. 52 T, 
the Product, 72058 is the Sum of the Products F the Tri- 
anle I. and I. to tobich add the roduct o of the, Tone III. 
it will make the Sum of the Products 765286 as Before; 'P and 
this may ſerve. either for Hinpeditray, or * LE a as' a 
Proof of ' the the Work. cn 1395 if] 
There is another Method of finding: the Conterits 'of a F jel: 
when meaſured, and that is performed by a Table ready calcu? 
lated ; which, 1 its Uſe, is as Ern eh En e ont 


9 5TY e177 5 dot? Nenne 7 — — — 


& - . 
© 2 Ip 4 21 „* ; 15. 


, IF LS: NE: 


Haring; foand ihe Pradua of volir ds e141 


' 
Z 
1 
2 
. 
'T 
1 
[1 
> 
1 
i 
„ 
; 
* F 
if 
? 
7 


3. 
I 
9 


I 
* 
— : * 


IIOOOOO 4 

tiplioation, or the Sum of the Products, if 
more then dies cut off five Figures uns Caf — _m 3 | 
the Right- Hand, as before directed, and 70000 3 


| thoſe remaining towards the Left-Hand . 
Aeres; Which fer down: We wir mſtance 
in the laſt Example, Queſtion IV. 

The Sum of the Products, is 765286; 
from whence cut off. five Figures. towards 7 
the Right- Hand, there remains a a 7s VIZ, 
7 N At ſet down any. 


wo 
8 
8 
8 
oO 6% m to 
; pry 


CO 
II: 
oo 
A 
S. 


\ f a - 8 445 „ 81225; 
ny! KG, 4 n 75 1 27500 E 
1 : 505 Kd. t 8856 
7 off de I 75 
b aa 0 — 8 
4801 0 00 * 08 a 124 \ 7 = 
HSE gg Re nos d 5. bla 
Ai ln Tt 02 j ah {bi Gl n ei - 3190 
4 * 8 pogo ty 4 s 2 00 ie | 3 1 
| ö +; AS wy N * 5 Ws? 1 * +43 | 2214 1 1 42 


3971 97 4 1A 201 an 0 IT} 23 . 
* 14 


. I: ren A f 

41 155 1 034 bas 2 

I pow ke 2 W ade 3.4 

Table for the next leſs, viz. 60000, and againſt that you find 

2 Rood 16, Perches,.. mnie ik in its ꝓroher Place:under the 

other, as,you ſee bores; / „ lu gd Ae 
| Laſtly, - 


8” 


«7 ; > 
F 


159 teal "Stirbaring: 
\ Laſtly, Lech for the Figures yet remaining, vi. ix. $486; biit that 
—— — the Table, look for the 'next leſs, which 
o, again nſt whieb fands 8 Perches, ſet that un- 
DN the Place of Perches, as" you ſee above, and 
add them together, che Sum 7 Acres 1 Rood 24 Perches is the 
Content of the whole Field; that 286 that remains being only 
Neeb. Links of 625. toa Perch, and therefore not quits half a 
h 
} {v0 is beſt, if enſk. wp this Table, to dude de fairl co- 
pied and r your Arty Book, or Pield- Book, o the 
like, that you. may bave recourſe to it upon all Occaſions, with- 
aut the Trouble of carrying always ous Books of Surveyiag 
into the Field with you. id 
All i Folygons, of how many Sides ſever, are to be 
divided into "Triangles, and meaſured as in this Example of 
Pueftion IV. And, as I Saane ſhewed in 422. I. Page 
x04, how to reduce any 8 Tee cies into a Form or Forms, ca- 
ne: of of 5 rr e Baule vl he 


* * 
1 1 8 4 N bu * eee 
x f ; : 2 { 144 - 
* . * - 4 it _— . 


7 CHAP, R. 
c To dividt Land in any Proportion required. 


E chvidide of Land when ſurveyed, is one great and ne- 
ceſſary Article in Practical Surveying, of which I ſhall 


5 . * pll * uſeful Varieties in the e Problems, 


| Pros, I. 
'T'i Teld that is in Form of a Trlangle Into ne De 
Ih is N Fropertion, by a Line drawn from any Angle thereof. 

f Suppole the Field AB C contain 11 Acres, and at the Angle 
Fig. 68. - B there is a Pond, and I am to divide this Field 

] . between two Tenants; by a Ditch drawn from the 
f Pond . B. "the Par each may have the Benefit of the Pond, 

he chat bas that Part towards the Angle A, to have 4 Acres, 
1 the tr have 7 Acres. 

Lake e Hine AC at D, in ſuch Progortion, that AD | 
5 and DC ph Parts ; — from D draw t be Line 
bn , it tall eppeſent che Di teh" that d vid s the Field, a8 fe- 

is 
$1 por i! Er — e dann Reg and thre b 
8 Point * then will * ABD, ane BC, oy 
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tween the fame Parallels, and therefore 2 to their 
| Baſes AD and DC (Theor. XIV.) But ſe BD is to the 
whole: BC as 4 to 11 ; therefore the Triangle ABD is to the 
whole Triangle ABC as 4 to 11, but the. whole Triangle A 
os is 11 Ae; therefore ABD is 4 Acres, and DBC 5 

Cres. 

The beſt Way to perform the above-mentioned Work in the 
Field upon the Spot, is to meaſure with your Chain the Len | 
of the Hedge or Ditch AC, the Side of the Field oppoſite to 
2 1 by where the Pond 3 is, and having found its Length in 

inks, 8 | 

As BI {rhe | Parts, into which. the Ditch i is to be divided) to 4 
(the Number of Parts in the leſſer Segment AD) ſo the Length 
of the whole Ditch in dien to the Length the leſſer Seg- 


ment AD in Links. : ; 
Example. Suppoſe the Leogth of the Ditch be 16 Chains 17 

La eee Links nee _ 
As 11 to 4, ſo 161; 40 588 or 5 Chains 88 : 15617 * 

Links; ſet 5 Chains 88 Links from the Cor- 2 


ner of the Field at A to D, and draw Bto D, 11 ö 88 
it is the Place where the Ditch i is to be made. „ = 


PI OB. II. 9 
| Hoes e, Faehre. Fd in two Parts nn any e. 


ee a mn tr 


As ap the Fiell'F FG pontain 7 Acres, and there js a 
Pong+ 1h 125 Hedge or Dith FG a che Feldt 1. und 4 L am to 
draw a Helge from the Point I, to cut the Side EF in K, ſo 

that the Triangle IK F may two Acres, and the Trapezium 
IKFG m y 5 Acres, one Fenant haying che 5 Actes, and 
2 ante eee a of PU 


So emer J- $11*# 

1 9 7 * W433 75 N err irg 1 tae #4: 4 124181 Ye 
arg agen Pie Foe ook + IE to: the oppoſits 
vide che Diten F into ſeven Parts (che Nom» 
a ** 9 the whole Field:) And frem F te H ſet two 
ule there is two Acres to be ſet off wwards F) and 
BY driw HK parallel to IE; and hen a Line drawn from 
K to I, ig che Line or Ditch: that divides the Field from the 

dun ene ip n ; jon: . a6: was required. 


\ Mrethmnetically. 
ME pant neb F G imo 7 aqui] Pars fake Num- 
ber of Acres in the ield) and ſet off two of the lame Parts, 


. 1 ö 5 
— : 
Wl * » 2 Ss ; 
——— —— EY 6 — We: fog 1 r n ** 
p \ - l — \ — n TOY lt IS * 3 


5 ; — 


94 | 1 8 8 from Vos, 


* 
6 F « 
rr A ·¾·ãiãͥnꝝ A re 
_ X 0 = N — —  - 
=_ Y TY ul ” = = = \ =_ 


1660 Pruackical Suse ing.” | 
from F td Hi poſe FG be ir Chains 7 Links, or 1156; 
chat di videFby 5% the Quotient is 168, which multiplied by 2 
ho Links we det off two Parts of the ſeven) is 336; or 3 Chains 


Links, which meaſurs' off from F to H, and meaſure the 


iſtance from F to I, which adden de Chains oo Links, 
or 700 Links. Alſo meaſure the Diſtance from F to E, which 


Rule of Three 1 1 em 03-2! 
As FI 700.4 FE 735) fo F'H.346 10 FK 37 6 388. 


78 F raction of a Link, and not to be re- 

© oat « NI #4 garded) only taking one Link, becauſe 

„ge 1. e it is more than half a Link, is 3 Chains 

2 4710 12041 * Links, which ſet from F to K; the 

ery 2335 | ine KI being drawn; is the Partition 
. za inet 2355 ud {211 Line required. 9532 -vþ 

| This Operation i ifrou +6" 


6, X by mak F E. { F 
dee tset. 1 or: Ke Thats 5 0 


1 * ; 
3 fi 


N En 
C7 -0 ſtruction. 
21 1 


4411/7 a 
2 44 13 4 


A oft dle 2561 ads 


AGeateman hav. ker his: Eſtate 1 T 1 Field, <a 
ing 3. Acres, and would build a iſe at "Fig 


br near — Angle A, and would ene a Viſto gr 


This Houſe to Acre Re 05 
i ec >, Ar en wn 5 TTY TR 


. ads 2 4 20 deln FIG i k 4s + 


5 ; Ane BA in the ey 
3 2 of 1 of which. og y 
A iro A: (Theo find a Aean Frop 
ill be the, Line Df Dra F. . | 10 AC. 
or Hedge required.. 2 z v6: n to 269 
nk The Metdo of fing a Mii Proportib Bevviern 7 
con Rob Nunbelt full De in the let Problem. i Þ 
aste nile, /3en we ſprat of A,; "a Fliage, ul, Re. it 
e Proportion, it In ben i mur i firft *6ith your Chain or 
Pale, and 2 bow. many 
_—” Maine in the. Part Jer of, it ts neatly dane ut the 5 


21. e 77 Beis b —— 7 af ere 0 


» f x 
= "0 * 


poſe to be Chains 85 Links, or en then foy by the 


mi cg ant buvol His 7 gh Fracton being the 


= 8 ese beer 45 to the Gee 


Chains, Links, &c. is con- 


tt | _ | "Pros. 


a 


pa «4 
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— 
TIS Lo IS) = 


* 1 2 P P - 4 
7 Ab sait K. df tt ROB. . wie ©» 


How to find a geometrical Mean Projdirin bes 
den two given Lines; 348 ſuppoſe GH and HI, 


TE A 1 


Fig. 71. 


DOR 


* V. ' 5 . 171 ' A 19215 
f 270 n / | * 80 E 1 
| 0 T 108" | 


2 GH and Ht in; on Line, As; 33 * Gant, Fe) 
find3the. Middle of the Line at A; 76 which, as a Center, 
draw the Semicircle GK I, then from H, raiſe the Perpendicii= 
lar HK, to cut the Semicircle GK in K; the Line HK ſhall 
be a; Fake Mean Froppryon between GH and HI; and 
it wi ? A 


nee HE io EI. % 15 | 
As II to HK, 1 HK to H 1 


Fler gering the Ramel OK, and Kl. the Ai gle ot is 
1 Right- angle by Theor. 10. and the Line KH is perpendicular 
to 61 by onſtruction 3 therefore, als ; 


Rs HK Hl, 2 . t wy 


4 
g 
- — © — \ 
4 
— — 0 — . 23 
= 8 SG ys 
LAG 4 A 
* 


. 
- o ak 9 
iii =_ 


| DEAN. 
We n Pros, . 


A Tatil Fel. RS T,. is to be 1.8 and — 
four Tenants, but in the Side RT there is a Pond N 
at P, whic every Tenant's to have àn equal Right 2. 72 
15, ah et of ; the TITER is, how to ler out each 5 3 

8 «Jt. 10 2201 EAN 1 V6 134 


8 Q1LUT F-O,N, 


A Ain ha By draw-the Line PS to the Abet 8, änd 
then divide the Side Hof the Triangle into four equal. Parts 
(the Number of Tenants) in the Point: a, b, and c; from each 
—_— draw LineviBaruiieb to PSN till they cut the Sides RE 

of band frum theſe Inter ſections to the Point P draw the 
a teas bao e yt lese of 
: t | trot tin 
| 1 315 202. 15 1 54 bs > th bo 85 
bo 4 SHA att & AE WE 15 nid govig gol ON A 
4 8 bes, poets 48 N & Vo 51D Qn 05 C 


I Ton, i. Nw N 28 n 2. 
. . ; 1 F y 1 5 
* + Pu. hh. 'Z Wl TS. — 
x 4 wy 5 ew 5 


Wa: ee 
ew 


£ e. Surveying. 
' PrRoB. VI. 8 


"Th reduce a given Traptziuin to a Triangle, ol aLine wa | 
on apy Ag; Trapezium. 4 b .cn eight 


4 * _” FF \ 
OO iS LUTION: $5 * 13374 


216 the berg, be AB CD, continue he Side BA at 


| pleaſure towards E, and dr PE 5 Dia __ on =_ _ 
rom D to o cu on- 


* on 78. - tinted in E; and to the Interſeciion E, draw CE; 


to that draw 
en is the 6 8 EC equal to the Trapezium ABOD. 


** * 


Fe 21 „De MT e 0 
"Por as DEI is let to CA, the Triangles DAFT wit DEF 
are equal: Alſo CDA, and CEA are equal. Therefore, as 


in the latter Triangle, DA is equal — CEA 557 13.) 
Take away CFA, common tp both, there remains agus] | 
to FAE; therefore the Trapezium AFC B added to the Tri- 


angle DFC, is equal 10 the faid Lraptaium added to FAE 


5 Fel, Lib. I. Ar. a. and "44H bay: when, Kuen 


CDi is equal to the Triangle EB e , 


Note, This is F great Die for 4 80 in ca . 
for, whereas, {FR 22 common ge 12 Fapezium 


mut have been divided into twa Triangles by a Diagonal, and 
1 be! two Operatidũs, it is noto reduced to one Triangle . 


81 and may. * as cafily . hy one r 2 


5 
** 
1. N 121 . 
TY & & 4 #3 - * 


+ Ls K Prom VII | * H 


1 are toduen. a e to a T rg v. an L 


from any Point in any of the 8 es of i it. 81 


— 9 


: erb rds. $1 


| | Let the Trapeziuni be ACD, to-be "GREY le 
Fi: 76. Be. Line drawn from ths Point E, in the Side 


12 06032 L <4 4S amm 34: 5 


Continue - Side AB bb Ste oppotite to that in which the 


1 given, Point is) both Ways at pleaſufe 0 F. and G, draw the 


EB from the given _ to the Angle By and 
to thatdraw the Lins Gafrank the Angle ©, to cut AB; 
tinued in G; and from that Interſection draw the L 

Alſo from the given Point E, draw E A to the Angle A, and 


| parallel t to that — D, ale D 15 to cut BA W in _ 


0 4 | / 


* 


| Prifiieet Surtiafith, 163 
and IN then 18 F EG the Triangle requited, and is 
equal to apezium A B 

The D ke Topo is the tame as in the laſt Problem, vr a 
being parallel to C G, and E A to BRF. | 
PRO. VIII. 


To reduee an itregular Pentagon, or ue fes Fi — to a 


eee $1453 © 34+$2& 3-4 C3 ig | 
„% rom 010 | 


Let the Fign gute or knen b be ABCDEF, tobe tp 75 


reduced to the Triangle 
Continue one of the Sides A E at pleaſure; both Ways to F 


and G, and from the Angle C (oppoſite to the Side continued) 
draw the Line C A, and CE to the remote Angles A and E; 
then parallel to C A draw B F from the ngle By B, till it cut the 
5 E A, inued in F, and draw | *y 

Wo DG 


Draw 8 from D, parallel to | BY Ee, to cut A E conti- 
nued len and d raw. GC; tben is F C G, the. Triangle re 


quired equal to the. Fit ure ABC DE. 
De —_ ſtrated as in e 6. ek! F FMS N. to A 95 and 


DG to C E. 3 


rg = K 0 IX. 


A Gemtlematt as « Field. in the Form of the Tae 
EF GH, containing g Acres, and lets it out to two Per- 
ſons, ſo that one is to have 2 Acres, the other 3, but therę 
Fw but one Gate out of it into the Road, viz. at the 
a0 E; the Hedge muſt be drawn from the ſaid Angle E, 

5 s the Field, to give. each his Share, and let both have 

| the Benefit of. the ( 2 the two Acres irg next the Side 


„e 3 W424 ; TS * £4; X 3b £3 

e, * s dure. 3 
Conti the Side HG to I, and tedürt the Tra; perium 
EF GH to the Triangle H E I: by Prob. 6. by a Line d drawn 
from the Angle E; then divide the Baſe, H 1, of 2 
the Triangle into 5 Pa ts. the Number of Acres) 4 . 
and ſet two of the Jad Parts from H to B, becauſe the two 
Acres are to lie next, the Side E H; and from E draw the Line 
EB, then is the Triangle 2 BH two Acres, and the . | 
EBGF F three Acres, | IE rn | : 
Bore Ee M3 8 „ Fon? 


22 


es 
* 
. 


364 Pradficgh "hormone. 
For the Baſe. H I bein N 87 B, it is as H B to L. lo 
HER t BET. But HEB. i EI are ual to HEB, 
and B EFG; therefore Feen is equal to B EI, Wir 

| three Acres ; ad H: Bi is two- Aeres, as was required. | 


Saws: AX. 


p00 Let the 5foieſaid Field of five Acres be to be divided, as in 
Prob. 9. between two Tenants, one to have two Acres, 
and the other three, and let the Gate to which they are 
equally to have free Paſſage, be in the Side or Hedge EF, 


EY . - Fg vi. at the Point K, ang the three Acres to lie towards the 
e 
5 Continued the Side H G (thei Site opp ſite to the Side in which 
IF the Gate or Point K is) at pleaſure, both Ways to M and L., 


Bj and reduce the FTrapezium EFGH, to the Tri 
Ie 77. angle M K L, by Prob. 7. then divide 'the Baſe 
MM L, into five equal Parts, and ſet three of the ſaid Parts from 
* M to N, and draw the Line K N, it ſhall divide the I 4 | 
: zium E FG H inte two Trapeziums, viz, E K N H three 
Acres, and K F 8 N two Acres from the Point K, AS was te- 


3 e. „ eee 
| 17 ln af © Wk XI. 1 
1 Gelen Field in Form of a Frapezium, A BCD, 

containing 7 Acres, but having his Houſe in the Angle A, 

Houſe, 


he has a Mind to have a Walk or Viſto before his 
to contain juſt one Acre, and to be all the Length of the 


T's 


Side of the Field A D, and to be * ton the — 1 
6 55 x of the Field by a \ Hedge parallel; to AD. n 0 
9 Malo ui of! rh \$0LVTION IT: : 
p I The Partition-Line deing to be parallel to A D, i t will cut bj 
'v | "Lie Lines AB and CD, continue the Sides AB 1 © D (the eq 
82 Sides which the Dr e Line was to cut) till they interſect do 
Ei: 'Fi 8. each other in G; and then, by Prob. 6. reduce the G 
ß, p c to the Triangle. F. DA, and ani 


"divide the Baſe F A of the ſaid Triangle into ſeven equal Parts 21 
(the Number of Acres in the Fi eld) and ſet off one of the faid dra 
Parts (becauſe you are to take off, We Zere) from A to H; then BY the 
find a Mean Proportional between G H and 2, viz, between 11 
6 and 7, which will be 6. 483. Set 6.483 from G to I, and 2 


draw K parallel to A D, it {hall be the Parton Line and 
A D K I, the Walk or Viſto 3 


5 . 
4 
> 4 * 1 * ue 
— 


* 93 Pon 


+ 22 4 * F s 2. Bey 
_—_—— 9 n f W ag Ne F , 4 FAY 
WY : 
5 * 1 


„ 


0 


Piri to 5 PraZtical Surveying. [5,297 ag 9 
: ifs 129 A 7 Yes IY | PR O B. ALL Ae SLE 3 
An irregular Field containing 11 Acres, is to be divided be- 
tween two Perſons, one to have ſeven Acres, the other 
four and the Partition-Line is to proceed from one of the 
Angles: As ſuppoſe the Field be AB CDE, and at the 
Angle C there is a Pond, Gate, Stack-Yard, or ſome 

other Conveniency, to which they are equally to have free 

.. Acreſs, and the Partition-Fence is to be drawn from thence, 

and to lay the ſeven Acres towards A, and the four Acres 

* — 2 24 „ Nn e er 


* * 414 
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Continue the Side AE I- oppoſite to the =, gags | 
Angle C) at pleaſure to F and G, and reduce the Polygon 

ABC DE to the Triangle FCG, as taught in ; 
Prob. 8. then divide the Bale F G of the Triangle . 75. 
into eleven equal Parts (the Number of Acres) and ſet four of 
the ſaid Parts from G to O, or ſeven of them from F to O, and 


draw the Line C O, it is the Partition- Fence required. 
Pros, XIII. | 


- 


A Field, GHIKLM, containing 17 Acres, is to be divided 


between two Perſons, one to have 11 Acres, the other 6, 

and the Partition-Line to go from the Point N, in the Side 
GH, and to lay the 11 Acres towards G, and the 6 Acres 
towards H, 8 5 


SOLUTION. 


Through the Points M and T draw the Line OP, and by 
Prob. 7. reduce the Trapezium G HIM, to the Triangle 
ONP; divide OP into 17 equal Parts, and ſet 6 of them 
from P to Q. Again, by the ſame Prob, 7. reduce F; | 
the Trapezium ISLM, to th: Triangle RAS. 79 
by Lines drawn from the Point ; and dividing RS into 17 
equal Parts, ſet 6 of them from S to Z, and draw QZ; then 
do the Lines NQ, and QZ, divide the whole Figure 
GHIK LM into two Parts; that towards G is 11 Acres, 
and that towards H is 6 Acres: But as it is to be divided by 
a Right-Line, draw a Line from N to Z, and parallel to that - 
draw QX from Qto X; and draw NX from N to X, it is 
the Line required; then is NHIS X 6 Acres, and XLMGN 

Note, It is beſt in all ſuch Caſes, to draw all the Lines with Blacl- 

Lead, but the Out- Line, and the Partition-Line, that the refl 
may be rubbed out to avoid Confuſion. DR = | 
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11 will be needleſs fo repeat any more Vaiiety of Dividing, 
for if the Field to be divi "hath mr Sides and Angles than 
we have yet inſtaneed in, it is but ta reduce it £9 Tiungles, or 


firſt to four or five · ſided Figures, for an eight-ſided Figure may 
be teduced to ty fe cd ones; ſo that _ * ſs can 
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: 727 25 to Ne then is the whole 2.858 
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I 09.734157 9.924409 $09748 10. ns | 

1 55[9-735135|9-924001 10.1888 6 

102. 73 [09] 9-92. 35901 19-BIGST7 10. 287483 
Sine. "Co-tano. mg. | Tangent. angent. | 
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A. | Co-fine. | Tangent. | Co- tangent.) 
| 2 S 9. 9.923591 1 5 — 10.187483 60 
|. 519-73708019.923181]9.813899| 10. 186767 55 
10 39058 9.922769 9.815280 10.184720 50 
g lo: 9939513 9.922355 9.816658 10. 18334204 
99.739275 9921940 9.518035 10. 18196540 
59.74 9819410 10. 180590 
3019:74188919-921 107 2.820783 10.129217 30 
3519 "742852 9.920688 9.8277 54 10.177846 2 
40.743792. 02065 3.823857 10. 17647620 
59.7473 0.85 9310.175107 
589.7468 39.919 4249.826259 10.173741 1 
59.746249. 919000 9.822624 10. 172376 
19-74756249.918574j9-828987| 10.115134 
"| Co-fene. | Sine. "1 Ge ang. | Tangent. M. 


Loa © err 4 4 


. | x "Sine: 
59.748497 
9.749429 


9.750358 
9.751264 
9752208 
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[9754046] 
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9. 828987 
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9.831700 

9.83306 

9834425 
9. 95570 
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9- 847187 

9. 843882 
0245227 
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10.171013 


10. 168291 


IO. 166932 
10. 165575 
10. 164220 


10. 162866 
10.161513 


10. 160162 


10. 158813 
110. 157465 
10. 1 56118 


12:154773 


Tangent. 
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+l Eos = 


9.912922 
9-91 "477 

9-9T20 

9-911584 


9.910686 6 


g = 


9- 908418 
9-907953 


_ 
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59.851937 


59.8 58602 
9.8599 


19.849254 
9.850593 


288328 853268 
9 9.854603 


219- $5593 
9.857270 


9.8 867287 


Co-tang. 


| Co-tamgent. 
[19-154773 


10.153430 


110.152007 


10. 150746 
10. 149407 
10. 148069 
10.146732 


10.145397 
10. 144062 


10. 1427 30 


10. 140068 
10-1 8739 | 
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4 angent. 


2 Tabs Fs Sines ond Laune. 
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39.770087 9.90749 
1518.777852 9.5908) 
| *5,9-77181519.906575 9 
| 20,9.772675 9.906114 


If : 8 9 Ane, Tangent.” 
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19-861: 9.861261 


9. 1455855 
0.66 863915 


E 865 


865240 
564 


25 2 9. 905645 9. 18857 


| 30 9.22488 9.905479 


35 9.775240 9.904711 
40 9.776090 9. 904241 


9. 


869209 


870529 


954711 
9.8 


71849 


45 9$-776937 9.903770 {9.873467 
150 .9-777781 9.903298, 9374484] 
| 95 1977 2 9.902824 9. 3755 oo 


9779463 2:902349 


— — 
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877.114 14 
ang. 


Ge = f 


10.138739 
10.137411 
10. 13608 5 
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10.133436 
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10. 129471 


10. 12 151 
0.126833 
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10.122886 
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: [ICo-tangent. x 7 
10.122886|6 
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10. 1163 
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10. 1124062 


10. 111100 
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10. 10 
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10. 10100 
— . — 
KF; Tangent. 2 


M. Sine. | Co-fine . Tangent. | Co-tangent.| | 
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59.795749 9.395038 9.894717 10.105889] 55 
109.7909 549.895 5429.895412 10. 104588 50 

15 9.791757 9.895045 9.8967 12 10. 10328845 
| 20]9-792557|9-894546[9.898010]10.101990[40 | 
1 259.793354/9.8940469. 899308 10. 100592 355 
32 2.22480 9:893544 9.900605 | 10.099395|30 | 
- 35] 794942 9.893041 9.901901 |10.098099 254 
4019: 795733] 9 -892536[9.903197|10.096803|20 bw 
45 9.70557 79.892309. 9044) T 10. 955 15 & 
I 50, 9.79 3579.89 152309.905785 10. 094215 10 * 
1 82 9.70809 19.891013. 90 0710.092923 5 5 

450 2225 22.800503 9.908369 10.916310 
e — | Sine. | Co-tan tang. | Tangent. M. 
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20 
25 
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509. 806557 [9.885311 [9.921247{60.078753 10 
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10. 63389 


10. 0621134 
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1 Co-tang. | Tangent. | 


9-81694.3]9- 


9-81766819. 


9.818302 
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9.819832 ; 
9.820550 
9. 2.821265 . 


9.82797 
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9.824104 


9.851641 1 
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19.644262 


227895 25 


19.949353 


9.641713 


9.948081 
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9. 24575 


Co- tangent. | 
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30 9-940439 


10.059561 
10. o58287 


10.05 5738 
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0.053192] 
10. 051919 
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555 876 
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$4 It 
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2. 833783 
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9.85701 
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9.864716 
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a 15 Line. 


Sn a — ——ů — 
7 Ne. 


Tangent. | 
9.955708 
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9.958247 
9. 959510 
9.960784 
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9. 840459 [9 
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9.862946 
9.86235 
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| Tangent. 
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. $rer. 1. 1 1 
The Uſe of the Table of Northing, Soutbing, Eg. 


lsa and Wefting. 

Els Table is of excellent Uſe in general, but more par- 
1 ticularly in large Surveys, or where you cannot ſee from 
one Part of the Eſtate or Field to the oppoſite Part of it, nor 
near of it, and indeed is to be accounted as in Navigation, the 
Mariner can keep account of his Way upon the vaſt Ocean, 
and when he cannot ſee, nor ſcarce comprehend the Diſtance . 
that he has to fail in his outward bound Trading, or home- 
ward-bound Voyage; yet by theſe Sort of Tables (adapted par- 
ticularly to Navigation! he can account for all the varjous Turn- 
ings and Windings that his Ship has gone thro? and deſcribed. 
And this Table is more excellent in Surveyings not only be- 
cauſe'by the Help thereof the Out-Lines of vaſt. large Spaces 
ef Ground may be juſtly plotted and deſcribed, but becauſe 
this Part of the Work may be performed without any.Inſtru- 
ment, but only a Chain and Compaſs ; the Compaſs (as indeed 
all other Inftruments) had need be accurately made and well 
touched, for if it does not play free and true, the Artiſt will be 
ſubject to contract an Error in the Plotting,: when the Angles 
EEC: ce ERS wr ns 
The Method of Surveying and Plotti g 10d by the Help of 
theſe Tables is as follows, and is beſt illuſtrated by the ſucceed- 
„%% ̃— = © 


How to take the Northing, Southing, Eaftins or Weſting, 
FFP 
The Column of Diſtance is Chains, and the Column titled' 
N. S. gives the Northing or Southing (not in Chains and Links, 
but) in Chains and Tenths of a Chain, every one of which con- 
tains 10 Links; but the beſt Way, in any Number of Chains 
under 10, is to add a Cypher to the Number, and then find it 
in the Table, in its proper Column; and in the Column of 
the Degree, find the Northing or Soutbing, Eaſting or Weſting 
in its Column, only let the two Figures towards the Right-+ _ 
Hand he Links, and the other Chains. $07 2 „ OPS = 


Bast © Th the followig Example, the ct Line DE 18, 
North 42 Degrees Eaſtly 5 Chains. Look in the Table for 


* 


T 


a3 n 
* * TIE AS 
c : R 1 F F 6 
*_s a, AY $59 
. * * * 8 
1 — 


n e R 
3 * . FFF ˙ W > eta Sa. 
- . Pl ” 


_ ths " rh, * 4 3 
* 
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the Line D E lies North 42 N 


ee . — 55 | i | 


42 De egr rees, 3 inſtead of 5 Chains, look in the Tower Part | 
e 


of the Table for 50, and -a gainſt it yon have 37.2 Northing, 
and 33-5 Eaſting; but —. off, or ſeparating the two Fi- 
gures t wards the Righr Hand for Links, and leaving the other 


for Chains, it will be 3.72, vir. hair 72 Links Northing, 


and 335, or 3 Cbains 35 inks ing; as in the toying 
Ta 


b e. 
Let the Field t be ſurveyed | plotted, be in 


1 e the Form of the Figure DEFGHIKL, 


Begin the Work at any Angle of the Field, ſuppoſe © at it D, 


and obſerve by our Inſtrument what Angle the Linè or Hedge 


DE makes with the Meridian, which ng # Degrees, viz. 
en meaſure. the 

Diſtance DE, which ſuppoſe to be IL ains. | 
Then in 'the firſt Column of the able ſet the Fetten DE; 


to repreſent the Side of the Field, and in the 1 Column 
\ ſet 11 Angle that the Line DE makes with, Meridian, 


whether North- eaſterly, North - weſterly, South - eaſterly, or 
South-weſterly, and pit down the uantity.of the Angle; as 


$ here the Line DE ls North. eaſterly 42 Degrees, — . 


ſet in the ſecond Column N. E 42; 5. 2F 2 in the third Column 
B. [Diftance] ſet down the Diſtance, or Legg. of the Line 
E 5.00, viz. 5 Chains oo Links. 

Then have recourſe to the Table of Northing, ide: 
el. and under 42 Degrees; and againſt 5 Ch _ you find. 
Northing 3.72, which place in the ( . of Northing, and 

putting a D va in your Column of Southing, in in your Table place. 
ny J5 in the Column of Eaſting, which is the Number found in 
the Column of Eaſting and 7eſting, and put a Daſh in the 
Column of Weſting, and you have done with the Side DE. 

Remove to the Angle E and obſerve to F, and obſerve what 
; the Line EF kv with the 'Metidian, which ſuppoſe . 
to de go Degrees; then is the Line EF due Eaſt from E to F, 
and meaſure the Diſtance 4 Chains o Links; this is all Faſt⸗ 

ing, and no Northing, Weſting, or Southing 3 put therefore E 
F in the Gr@Cohims, and the Bearing Eaſt) in hs ſecond Co- 
lumn, and the Diſtance 4 Chains in IS third {the Column of 
Diſtance ;) and there Cole no Northing; Southing, nor Weſt- 
ing, daſh theſe three Co — and placens Chains oo Links 


| in the Column of Eaſting 


Having put down 2 ur-Obſeryztion of the Line E N in the 
Table, remove your Inſtrument to F, and obſerve what Angle 
-the Hedge FG Sexes with the Meridian, which ſuppoſe whe, 125 
Nortir q Degrees Eaſt, and Length- FG 4 Chains, look in the 
| els 5 Bo '9 Degrees, and __ 4 Chains 285 find North- 
E 85 "WS, 


— 


3.055 and Eaſting o. 63, place them in the Fable in their 
42% Columns of Northing and Eaſting, as before directed. 


But Note, Men the Hedge or Side to be meaſured, conſiſts 
oy A add Links, as it generally Pie ye conf Nas 
bark, Links out of the Table, at twice ar three Times, as 
fl explained by #4 e following Example. gp | 


Pb 0 G, and obſerve. the Line GH, Fr let make 

an Angle with the Meridian of 69 Degrees from the South, vix. 
South 69 Eaſt, and the Diſtance be hs Chains 56 Links. 

Firſt look in the Table, in the Column of 69. Degrees, and 

againſt 5 Chains you find in the firſt Column 4.7 which is 47 
22 ating (as the Bottom Title of the Column denotes, that be- 
ing the. Lit to be regarded, becauſe 69 Degrees is found at the 

Bottom) and in the next Column 1,8, viz. 130. Southing 3 put 
theſe down, as in the Margin. 

Then for: 56, Links; look firſt for 50 invebe. Table over r 69 
Degrees, and you have againſt that in the Table 
46.7, and 17.9, which being but Links and S. E. 
Tenths, we reject the Tenths and call it o. 18 7. 
Southing and 0.47 Eaftings and for the 6 Links 18: 9.47 
find 2 . e Eaſting (not regarding the 0. 2 £95 
Tenths, of Links ;) and theſe added together \—— £2 
make 9 2.0, and Eaſting 5.22, which 200 5 22 

ſet in their active Columns i _ the Table. I 

Then ſuppoſe HI be South: 36 ; Eaſt 7 Cliains, and IK te 8. 

2 Weſt, 4 Chains, and K L South 75 Weſt 10 Chains, and 

D North 42 Eaſt 7 Chains 42 Links > find all their Northing, 

Eating, and 4 Weſting, and put in the Table as man e 


fm 


4.70 


42% os 25 


and it will —— NE | 
| $14 f Braring: ance. 22 | Weſti I 
— 2 2 1. Fr E 
PDE N al 5 
EF aß. 4 = 
FG }NE gf 4 oof 
SH SE 69/5 56 
HI SE 3e 7 o 
IK SW 2 4 00 
4 KL. SW7 y ov}? 
LD NW 7 Ss 55 
3 . — . 


75 prove W the Wark 5 right. 3 


It is certain when you are returned to the Angle from whence 
u ſet out, you cannot have either Northing, Southing, Eaſt- 
1 ing or Weſting made good; therefore caſt up each Column in 
= your Table, and ſet the Sums under their reſpectiye Columns; 
2nd if the Eaſting and Weſting be alike, alſo FX the Northing 
sand Southing be alike, it is probable the Work is 7 ights as in 
8 this Example, the Northing and Southing are equal, viz. 13 
"Chains 22 Links: Alſo the Eafting and Weſting are alike, 


x ork to be right. 
= | 7 The Table of Northing, Southing, G. to 0 . . De- 
—_ Execs, may be ſufficiently exact i in alf comm Cafes,” but for 


e Sake of thoſe whoſe Curioſity; or . — other Reaſon, 

dees them to be more N it is beſt done by trig>nometri- 

cal Calculation, taught in the Fourth Chapter of the Firſt Part 

bl this Book, Par 74. and is done by the firſt Caſe of right- 

angled plain Triangles, where the -. Hypothenuſe and. an aun 
Ahl is given to find the Legs, 


| from K to L South b 75 Degrees Weſt to Chains oo Links 
From L tothe diag F, let fall the Perpendicular L M, 
7 then i is LM. the Weſting, and KM the Southing of the Lide 


. KL; that is, the Point L is as much Southward from K as 
3 yoo JK KM, and as much tare! Weſtward of i it a the Line 

Inthe Tenge K ML, there is given the An Nes Ky 5 Deg. 
13 L. 15 Deg. and LK. 10 A or 1000 Links; 4h find 


EE - ArRad; > . T0.00000 
4 Tos dice KL 1000 Tila -* C3: 75 35 | #60000 
| ,--*. -*- 9-98494 


Ss Sine of the Angle = 
-: To the Weſting EI 966 


—90 ich! is 9 
| Chains 66 Links F th EET 2:98494 


5 
. 


- N XZ 
. Te 
a LS 1 2 * 


Chains Links, both agreeing with thoſe found 
. Azad ables. , dion *. 


in Caſe (as it often happens) that there be odd Links, 


2.41299 


y, 


2 G 
N 
- * E. 1 

N a : 


a D / 7 gore. 17 Chains 31 Links. From hence we evttlade the | 


e will inſtance in the Side KL of this Field, foudd to lie 


5 the uhing; and 655 L * Weg by — aforeſaid, 


5 To Side LI. 1000 Links" — a. = - = Zz00000 
To dine of Angle L 15 Deg. _ - 94729 
* To the Southing KM, 259 Links, Sbick 7 is um 


1 
* , 


7 pope a Sn * Min one AE they were 
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2 whole Number, and work with We n the e il 
come out in Links. | 22g, ; 
| ED 1413 vb tO gin Mh n Joo 


Eranple of che Side 'G H of the Field, whikh 5 4s South 69 De- 
N grees Eaſt, 5 Chains 56 Links . 50: 10 


Inſtead of 5 Saz 56 Links; ſet down: 5865 ein. Links, 
| draw or imagine the Perpendiculat HN td be ſer fall from H to 
the Meridiag e 2: it will fall in'the Point N, and then is con- 
ſtituted the Ilan le HNG; in which is given the Angle G 
b9 Deg. and its Oowplentiehe, H, 21 Deg. and the Side G H 
550 ” find, GN the e and NH the ue Aube 


To GH. = on egen 
- $o Sine OY Deg - = = = . 2228 
To the Eaſting lee „ 
Again, 7468 % ob 33 Es 


As Radius *. ow i fo Fe a 0 @ cet oe Relbes 


y To GH — 556 Ann — + 5 in 2.55432 5 


do dine of f — 27 Deg. - a 297915 
To the Southing G N—200 / oy ES: aſs 25 2.239 


The Nortbing, Southing; Cc. of all the reſt: G, the Sides, 
may be found by Calculation, by the ſame Method; but it is 
needleſs to repeat them all, for all the Triangles are conſtructed 
by letting fy Perpendiculars 5 — a ſeveral Angles to 1 


ſpective Meridians; as PL, Q, is de Ae g öf the Line 
LD and P D. of L Lis the Northing of t E Aine ; ; TD 
the reſt, LAI : 6-4 4 lf * 


How 10 plot this Field #5 55 Help of i foregaing Tables 
Suppoſe you would begin at D, the Weſtermoſt Angle in the 


Field, draw the Meridian 4 a towards the Leſt-hand Side of 5 


your Paper, and in that aſſume A Trine, as D, to n at, and 
proceed to E, SGW. 

Then look in the T ble, you find D E in the fri Column, 
againſt which you find Bering), NE 42, I Diſtance] 5 Chains: 
00 Links. But theſe firſt Columns are only of uſe to conſtruct 
the Table: The four laſt Columns, vit thoſe of Northing, 


\ Southing, Eqfting and We ane, are wha. we are no to haue ; 
recourſe to. 


Againſt DE you find Ne 3. 715 HZ. "qCtinids pr Tanks: 4 
therefore. (having fixed your Scale to the Size of the 
Jou intend co drr the Plot yy ſet 3 Chains. * Links, or 


"I 


> ws 


aper that 


WA 


—"—_— 
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371 Links upon the Meridian à a, from D to Z; and from 2 
erect the Perpendicular Z E. . 
Then look in the Column of Eafting, and againſt DE you 
find 3-365 us 3 Chains 35 Links: det 3 Chains 35 Links, 
or 335 inks off upon the Line or Perpendicular Z E. from Z 
to E, and dra the Line D Eo 
Then through E draw the Meridian 5 6, parallel to aa; and 
from E raiſe the Perpendicular E F, and then looking in the 
Table againſt E F, you find EH Chains; and there being 
"therefore no Northing, Southing, nor Weſting, ſet 4 Chains oo 
Links, or 400 Links from E to F. „ ; 


Then through F draw the Meridian d d, parallel to 55 ; and, 


% 


looking in the Table againſt F G, you find Northing 3.95, that 


ig, 3 Chains 95. Links, or 395 Links, and Eaſting 0.63, viz, 
1 ;hains 63 Links "oz rhe” Nh 395 upon the Meridian. 
a, from F to n, and at m raiſe the Perpendicular G; upon 
which ſet off the Eafiing 63 Links from m to G, and draw the 
Line F G to repreſent the Side of the Field F G. 
Now, having plotted. from D to G, the next Line is GH; 


look therefore in the Table againſt G H, you find againſt it 


Sour hing 1.99, viz. 1 Chain 99 Links, or 199 Links, and 
| eRing. 5-21, or 521 Links; therefore through & draw the 
Meridian # # pargllel to d d, and from G ſet off the Southing 
199; which, becauſe it is Seuthing, ſet it downwards from G 
to N, and at N erect the Perpendicular N H, upon which, et 


off the Eaſting 3 to H, and draw G H for the next 
Side of the Fie r 4 RN | 


Through H draw the Meridian ff, and look in the Table 
againſt H I (the Side next to be laid down) and againſt it you 
Hind Stuthing 566, and Eaſling 412; ſet the Southing 566, up- 
on the Meridian downwards from H to u, and from u erect the 
ee gr tt upon which ſet off the Zaſ/ting 412, from n 
to I, and draw H I for the Side or Hedge next to be drawn. 
Phe next being 1 K, look in the Table for I K, and againſt 
it you find Southing 297, and Mſting 268; therefore (having 
firſt drawn the Meridian 5%, through the Point I, parallel to ff) 
ſer the Southing 297, from I to g; and from q erect the Perpen- 
dicular K; upon which ſet off the //2/ting 268, from g to R, 
and da I K ſor the ſixth Side „ 
Through K draw the Meridian g g, parallel to hb; and look- 
ang in the Table againſt K L. (the Side next to be laid down) 
you find Southing 259; and Meſting 906; ſet the Sauthing 259 
upon the Meridian g g downwards, from K to M, and at 
raiſe the Perpendicular M L, upon which ſet the Hafling 966, 


 * from Mto L, and draw K L, for the ſevench Side. 


4 


Laſtly, 
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Laſtly, Look in the Fable for L D, and againſt it you find 
Northing 555, and Mating 497 ; ſet the Northing 555, upwards. 
(becauſe 1 is Vorthing) from L to Q. upon the Merian Os 
_ firſt drawn through L (parallel to 6b b and from Q ere& the Per- 

pendicular Q. D, upon which ſet the Hſting 497 from Q, to D, 
and if (as I obſerved before) your Northing was equal to your 
Southing, and your Eaſting and Maſting allo equal: And if you 
have plotted exactly according to the Table, the Perpendicular 
Q ſhall bring you exactly to the Place departed from; and 
the Line L D being drawn, the Scheme DEFGHIKL ſhall 
exactly repreſent the Field to be plotted, and may afterwards 
be reduced or divided into Triangles, in order to be meaſured 
rf 1 according to the DireGions in the foregoing Part of 
this Book. „ ; - | | 


- 


— P 


© Of the Uſe of the Table of Logarithme. 


* Table needs not much Explanation, becauſe the 
Title of the Columns explains what they are for: In each 
Page are Eight Columns, the firſt, third, fifth and ſeventh being 
the Number, and the ſecond, fourth, ſixth and eighth the Loga- 
rithms of their reſpectiye Numbers ſtanding againſt them. *_ 
Example. Suppoſe Iwould find the Logarithm of 348, I look 

in the firſt, third, fifth or ſeventh Column under the Title M. 
and I find in the firſt Column the ſaid Number 348, and find 
againſt that 2.541579 the Logarithm of 348 required, 
It is to be obſerved, as a general Rule in Logarithms, that 
the Index or firſt Figure of the Logarithm, towards the Leſt- 
hand, is always one leſs than the Number of Figures in the 
Number propoſed; thus in the foregoing Number 348, becauſe 
it conſiſts of three Figures, or Places, the Index or firſt Figure 
is 2, viz, 1 leſs than the Number 3, . 
Hence, by having the Index of any Logarithm in the fourth 
Term of a Queſtion, you may determine how many Figures 
are in the Number that it repreſents; for if the Index be 2, 
there are 3 Figures in the Number required, v. if the Loge- 
rithm be 2.564666, it is certain there are three Figates'ith the 
Number, which, by looking in the Table, you WII hyd 2 | 
Iv | eng T38 OA W- P 2 = 7 U bits 55 | 


— 
- vs 
* 


oft” 


a 
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7% But ſuppoſe a the Anſwer to a Queſtion, the Logarithm re- 
== 124 is 3.523746, and I deſire to know the Number pe 
| do it, I look in the Table, but finding no ſuch Index as 3, 
"ook for 2. .523746, and againft that I find N umber 334 3 but 

*Ednfiderifig that my Index being 3, I muſt have four Figures in 

2 Number required, I add a "Cypher to 334, on the Right- 
1 d, and then it is 3340, which 1 is the N. uber belonging to 
=; the Lane 2 528740. 


* * C 
n 
ets > 2 
* 
Ts 8 


138 , 5 hy 
* 8 Rs bo Fa F 8 


* \ $a . * 8 10 
8 / 7 


d F 4 


bh — ee 8 * o T. III. 
7 he Up 2 th T. able of Sines and Tangents 


| T H E Table is 5 diſpoſed i in half Pages, ſo that in the firſt 
B Page you have 00 * and I De 7, — In the ſecond 
2 4 and 3 Degrees. In the third 4 Degrees, and 5 De- 
Þ grees, &c. and theſe go on to 45.Degrees; and then return 
Backward da the Bottom, from 45 to 90 Degrees; fo that 
in the half P age, where there is 5 Degrees at the Top, there is 
84 at 11 2 and in all other Caſes, whatſoever Degree 
4s at t Ache Degree at the Bottom added to it makes 89 
'D Degrees, Which, Pick the Minute on each Side added together, 
making one Deg ree, makes al ways in all go Degrees; and hence 
the Sine of any egree is the Sine Complement of that Degree 
ae font 903 and therefore the Uſe of the Table is, 
Ikf it is required to find the Sine or Tangent of any Degree 
1 "be Minute under 45 Degrees, find the Degree at the Top of 
the half Page, and the Minute on the Leſt-hand, and againſt 
that in the common Angle under the e whether 
Sine or Tangent, you have the Figures required. 


LY 


, Fer ample. 1 defire to find the Sine of 7 De 12 40 Min. Look for 
. at the Top of the half page (becauſe. it is leſs than 45) 
—_— and e the Nate Sine] and a ainſt 40 Min. you find 
1 - 12 25087» which i is the artificial or «pier cara Sine of 7 Deg. 
Y | Min. requ 
7: woe > the 10 995 Deg. 9.40 Min. look at che Top of the 
1 half Page for 7, 28 A Dela, and. oh the Left hand for 40 
= in. and 15. rfl Title [Tangent] \ you | find 9.129087, the 


Io in, required. 
3 25 oy it is. e to find the Sine or Nude of any De- 
EX and | Mine * 45 — look at the Bottom of ke 


r 
N 


1 — 
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half Pages for the Degrees, and upon the Right-hand for the 
Minutes, and in the common Angle you have the Sine or Tan- 
gent required, obſerving always to take the Title [Sine of Tan- 
gent] at the Bottom of the half Page, and over it, againſt the 
Minute propoſed (found in the Right-hand Column of the 
Table, as above directed) you have the Sine or Tangent re- 
guss, | © | | 5 
Example. I deſire to know the Sine and Tangent bf 51 Deg. 
30 Min. Look for 51 Deg: at the Bottom of the half Pages, and 
over it, and againſt 30 Min. on the Right-hand, find q. 03544, 
and over the Fitle Tangent, 10.099395, the Sine and All- 
gent required. . UNS n FY- 2161 Six ooo 


7 


But ſometimes the Sine Complement, or Tangent Comple- 


ment of an Angle is required, in which this general Rule 


may be obſerved ; that the Sine Complement of any Angle is the 


Sine of the Complement of that Angle to 90; thus the Sine 
Complement. of 30 is the Sine of 60 ; and the Sine Complement 


of 55 is the Sine of 35, &c. Obſerve the ſame in the Tangents 


and. Tangent Complements. +: 4 br oo 
Thie think a ſufficient, Direction for the Uſe of the Table 
of Sines and Tangents ; but leſt any thing ſhould be wanting, 
I ſhall only add a Method, how any Figure, or Row of Fi- 
gures, in any Sine or Tangent, if defaced or-obliterated, may 
be'recovered; which is h OE IS PENS» 
Suppoſe a Tangent is miſprinted or obliterated, and you can 
ſee in the Table the Sine and Sine Complement, the Rule is, 


 SubtraB# the Sine Complement from the Sint added to Radius, the 


Remainder is the Tangent of the ſame Degree and Minute. 


ALE | r A 1 $554 Ne. 
Example, Suppoſe the Tangent of 54. 20 were by ſome Ac- 


cident ,obliterated,- but the Sine and Sine Complement are 
viſible, —5— 3 . | =D 75 : 
From the Sine of 54. 20 added to Radius 19.909782 
Subtract the Sine Comp, of 54. 0 9765720 
The Remainder is 4 , Der d Nan 0,16, 
; This 1 f Pry 6 38 0 ＋ 6 * . 42912 of Renee 
s 10. 14406 f is the Tangent of 54.20 required. 


2. Suppoſe a Sine is miſprinted or defaced; and he Sine Com- 


plement and Tangent appears legible, the Rule is, » 
Add the Tangent and Sine Complement together and from their 


vo i 


* og Pigures fl be the Bing require 
* ; 68 | n 1 80 8 4 


4 4M : SRL wt 


Sum cet off 1 or Unit "vor the Left: hand, and the remain- 


\ 
4 * wa 


-» 


— 


4 4 » £ w Eq. 1 A 
inne I E. - 3,84 
| : RK 
i b 


* 


. 
— 
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Example 1 dete to know the Sine of 37. 50, haying the . 
Complement and Tangent given. 8 | 
To the Tangent 37.500 + = - 9.89020 8 

Add Sine Complement 37-50 . 527818 


9 


i is the Sine of 37.50 - = = ; - 39 787720 


| The Sum is 19. 7877203 from which cut off the 1 towards 

the Left- hand, the Remainder | is 9. 787720, the Namn, of 37. 50 

required. 

Note, What is ſaid of the Sine and Tangent, or or 7 
them, may be ſaid of the Sine and Tangent Complemen:, 
the Method being the ſame, the Sine * of any 
Degree: being only the Sine of its enn to 90, as 
above obſerved. 


. Suppoſe the Tangent, as al both the Calpmas of Sink 

FW Sine and Sine Complement, ) were defaced or not legible, 

et you may, by the help of the Tangent only, recover the 
Tangent Complement, and vice ? Verſa; and the Rule is, - 


3 Oubtrad the 7. nent of any Des ted and Minute am twice 
Joe. of is the Tangent Complement of the ſame 


1815 2 the 
Fo Drs and Minute; and 5 ſubtract the Tangent 
Complement. of any Degree and Minute from twice, Radius, the - 


pf inder is the Tangent of the ſame, : 085 
8 Eee, I deſire to know the Tangent of 39- 45. 


From twice Radius e 185 20.000000 
\ Subtract the 'E angent Com. . 5 3 7 


Hora 
ORE n 


The Remainder i 6 - - — 9 919962 ey Ws 
 Whichi9.919962/is'the Tangent of 39.45 requil ed. | 
* 4. The Secants may alſo be deduced from the Sines and 4: 
Tangents; and this may be of great Uſe, when a Table of Sines ka 
and angents only can be had: But a Secant is upon ſome par- To 


ticular Occaſion required, and hat may oY done from either of 
42 two Proportions. 
. As Sine Comp. to Radius, fo Rade to a ts 
2. As Sine to Radius, ſo g ec bp mages * . 


wot Hence in the N the Rule! is, ie NET eee 


ubtraf the Sin ine whlement of of any IE om nit Kas 
2 the Remainder i ts the "OM of, chen Nel. | 
„5 Exanpl. 


J 
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Ee 1 deſire, to know the Secant * 35 1 3 

From twice Radius 20. oοᷣ 

Subtract Sine Comp. 35.40 - - 3 9. 300732 


"Remains 1 =, - - — 10.090218 | 


4 j 1 


e ee 1Þ'is the Secant of 35. jomequired. mh 2c 
_ The ond Props 59 Ale 120» er e 5 


„ „ 


Ys e * Rule is, $0318 | i e <> 45 
Subtract the Sine 0 any Degree IP the Tangent e * ſame, 
'* with Radius ded to it, the Kenan ts, the ecant 7 the 
eme. = x ry TT : 5 ; | 


_ Example. In * lat e for the Secant 6555 35.40; 18 4% 
F. rom the Tangent of with 1 © 
k Radius added to it, 2 5 Bp 19 Frome ig 
4 0 Subtract the Sine of 35. W — 885 9165746 : 
| There remalns P — 2 25 2 TER f 


Which 10.090217 is the Beda of 35 35. 4s „ Acer Salty an 
Unit jfl the taft Place from the former, which | is e 
and may be ſufficiently accounted for. 

For afurther Demonſtration of theſe Proportions, ſee my Sup 
| Me Re to the laſt Impreſſion of Barrow's Euclid, to be bed e = | 

Rivington's i in St. Faul [ Quel. Nuri. _ Fils 51 3 * 


a XA unn n 2 12 * A gs 
has. 12 AI it FE 16 1 OV. 1 6 316 175 1g | 4 ane * e 
0 H. A P. xr. ee nog 
toro. adi 5 Pc T. | 45 eee ts hep 
fin. A160 « 2 - 
7 3 Sauen Pls of « any FER | chene. " 


; llate, er. "Farm, from any Scale r Leer. 
ge, tba aww; 
\UBPOSE: Pxronle' esse IONS: ABODPEx, 
oy a_Scale of half the Size, and that the Plan Ke. 61 3 
10 id poſſeſs juſt half the Space it now poſſeſſes in . Te | 
Length, and alte half in Breadth, which would redupe'it tons 


Fourth of the CO. nim © 3 
| 8 * ane 50 0A 5111 5 — „ 
* 3 * b * ie 
bad a i i \ * 8 r 
ö | . | $ 5 5 > | FR. # 
— \ 
| * 


; 25 | hand Side it” and towards 


E, 
and 


8 heading al che Proportions ip elf cel . the "een 575 
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Firft, Nude it with, the Square F GHI,. and divide GH 

15 into and Gs 8 ber of equal Parts, as in ' the Points. abc, &c. 
| el 


ame by t the Side F I, and draw the Lines 44, bb, 


rin fe 125 e Diſtance F a, ab, &c, which are equal, 
5 SL 22 Py &c. and alſo from I upon the Line IH, for 


the pag 4 and draw the Lines it, &c. ſs 
27 U 75 eee 


the Lines 43, 


8 Square FG Hl be all divided any ls: rs, 100 


&c. ak right Ang gles; t 
This done, draw. Fa Square & LM WA Sides 


EL and MN let be juſt half as ſong as the Si EG and HI 


3 8, of Fig. 81, and the Sides RN and. LM, juſt half 


uit the fame. Number of 

' 7 in this Example ; ) then 
* the Diviſions be juſt half the Length of the Diviſions in 
chethels allo ik ab, &c Set alſeithe ſame Di- 


| as long e e and H of the ſaid Figure: 
ivide K N. and lf 
| ut Aide Pine 4 FI 10 GH e 


vi in rom K n dh N an e ine Ts and from N 
5 


towards" My. upon th 1 8 1 dal 51, &c. 


| Y KEW Te 72 3 of t ele Bale 0 ase the, le er Square 


quares, "by drawing 


| 15 „7g, be. to roſs the 5 + hh, &c. 1 right 
el — ave 0:99 juſt as My ſmall pong in the leſſer 


fe Na 
plc po 55 5 95 Avg eA e : here, in 
the Original 05 Ku 5 7 0 Which you 
fgd- e t e ide 1 ottom of the quare, 
5 marked ag) 2 % : J ther ore 10 t he ſame, Scluare [41] in the 
raughit, and in 185 bel portion towards the. Left- 


ottom, aſſume the Point for 
the 


Bono Line of that 7 — two. Fifths from the Left-hand 


Bottom Corner, towardythe Right-h is it ſo in your new 
Draught— Apain, it croſſes the ETC x en Bottom Corner 


of the ſecond Square below A, tha Bore 7 deſcribe it ſo in w 
new Draught; and fo « 22 it on to croſs the Lines nm ane 
un; in . 20 ub hr nv Liv cg in the- Origi⸗ 


nal, 


2 we Peint B in the! third Square, be- 


low nod und in the fame Proportion towards the Right-hand and 


| the Beto of 1 nee Draught; 2 YOY Oye; Yn 


if 164i 1 i365 TAIT Mattl 20 501 
ebe n in t auc Farm with the + Ses Bs [3 Ne. 
Pier e Fen Partitions H 
— nb 


L. M; then obo you che 


— — ty , a 3 
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And as the Diviſions i in the latter were but juſt half as long 

| the Diviſions in the former, the Scale of one Chain, ten Thaler 
one Mile, Sc. i is mw balf as OW alſo in thy ls atter ain * N 

mer. 


1 * £ 4 271097 
Ny 1489 Ca wid. 2h 


Peet The Divi s in hs Site of one a * nade iu 
botf as long . Diviſi ions in 1 other, 4% 1 bing | 

 " *BLomple the L lt was 525 ed to"be reduced to half 
but by the ſame Rube LE t ma. be , 5 75 fue 
As for Inflanc. 7 its 01 2ud 


Fabel. Let i it be agel to race an uy 28 Mai of, 1 
poſe four Sheets of an uncommon Size and unknown Bias 
lions, to one Sheet of 1 much * or Ned e to an- 


% 


Square if the Place you are to reduce it to be a 3 or a 
Parallelogram; but + it be a Parallelogram, in which you en- 
cloſe oth rge original Draught, bear the ſame Proportion to 
the Sides of! it, as the Ends of the leſſer. bear to its Sides, al- 
ways taking Care to incluſle the longeſt Dimenſions of the Map 
3 be reduced, and, if its Form is not proportionable to the 
Papas 99975 e i, to⸗ leaue the 0 of that Fort wo 

raught for the Title or N 5 0 Nc ents, r 

— what contiguous bios wes 0 l ate, that 

Spage is Part of. 5 ens 

Having thus "RY the Out- lin both) ige ub Top 
and Bottom Out- lines of the large Map, into any competent 
Number of equal Parts (the more, the more e ek }-and keep- 
ing your Compaſſes carefully at that Extent, it the Top 
of each Side; and ſet as many equal Parts' 25 ea i e will ad- 
mit (it is no Matter whether it ends at the Bottom in an equal 
Part ;) then draw Lines from each Diviſion at the Toy to its 
reſpective Diviſion at the Bottom, and 'erofs t ele Lines "6 

| Right-angles, by Lines drawn croſs the Map, from each D 
ſion on one Side, to its reſpective Diviſion on. the other the 
_ —— Ma be all fulf of letie dates 3 
5 and Bottom Lines Fa the «cn Dr⸗ 1 1 


3J&1 


A 1 . 


3 


Rn 
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according to "he ended Difference in the Bigneſs of 5 


Maps ;) and keeping the Compaſſes exactly at that Extent, ſet 
the ſame Diviſions” down each Side, and by the' Help of them 
rule it alſo into Squares; and then transferring every Thing 
Fer xarkable, . whether Roads, Rivers, Hedges, Churches, or 
ever elſe is worth Notice, from the Original to the ſmall 

8 placing every thing in, or tracing it through the re- 
Squares, from one to the other, and in a due Propor- 


tion, and you Will have exactly the greater 7 1 in the leſler, 


but to a ſmaller Scale, in Proportion to the different Lengths 
and Breadths of the two Draughts ; and the Method of tracing 


Roads, Rivers, &c. is the ſame as above e in the Uſe | 
_ of Fig. 81 and 82, "8 


wo} 2 — 


„Note, A May a 


inverted, viz. 92 5 the white Paper with Diviſions and Squares 
30%; Mt, than the Original, in Proportion to the Difference of the 


ef 3” Scales 3 but it is not always adviſeable, becauſe there "is often © 
Nm in a great Map'to expreſs ſome Tf, Tipe: that a 
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R firſt determined which is N Sch Eaft, ar 


Weſt, of your ori; inal Draught, and (as Convenieney will 


ami) 1 the orth Part towards the Top of. the Book; 


Line e at p ee either through the Plot, or at ſome | 
l N from one > Side of it ; we ſhall here. chyſe the 
Z | | 


ry 18 3 


4 18445 
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nn latter. 3 
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latter, and draw the Line FT at ſome Diſtance from the Side 
of it, and let it be a North and South Line, becauſe then it 
vill ſerve for one of the Boundary Lines, it being on the 
Weſt Side of the Draught, and in it aſſume two Points at 
4 at a competent Diſtance aſunder, as the Points F 
On the Weſt, or Left-hand Side of your ſmall Draught, draw 
alſo the Line FI; and then taking the Extent F in the Origi- 
nal, in your Compaſſes, open the Sector, till the Pie. 8: 
Compaſſes (kept at the ſame Extent) will reach . —_ 
from 10 on one Leg, to 10 on the other, on the Line of Lines, 
or equal Parts on the Sector; then, keeping the Sector at the 
ſame Opening, ſet one Foot of the Compaſſes in 5 of the ſaid 
Line, upon one Leg of the Sector, and bring the other Point 
into 5, on the other Leg of the Sector, and with that Extent, 
and one Foot near the End of the Line FI of the leſſer Map, 
extend the other Foot towards the other End of the Line, and 
with the two Points of the Compaſſes make two Marks, of 
which let the uppermoſt be F, and the loweſt I, as in the 


Draught. ne ie 
Note, The Reaſon of placing the Compaſſes upon 10, and they . 
ußon 5, is becauſe the Map is to be reduced in Proportion, ar 
10 1 5; and although as 2 to 1 is the ſame Proportion, yet the 
ſmall Diviſſans are not ſa readily and exattly found in Numbers 
| - near the Center of the Sector, as in thoſe mare remote ;, nor will 
the Seftor take ſuch a large Extent (if required) in the formers 
. as in tbe latter. 1 pete 51 e e 


Then extend the Compaſſes from the Point I in the Original, 

to the Point E; and keeping the Compaſſes at that Extent, - 
open the Sector, till the two: Paints fall in 10:0, of the Line 
of Lines; and, keeping the Sector fo, ſet one Foot of the Com- 
paſſes in 5 on one Leg, and bring the other Point into 5 on the 
other Leg; and, with that Extent, and one Foot in 1 of the 
leſſer Dr aught, ſweep the Arch E. Ni e 55s, 1 * 

Set one Foot-of the Compaſſes in F, in the Original, and ex- 
tend the other to E, and, witch that Extent, open the Sector 
till the Compaſſes will ſtand in 10: 10, of the Line of Lines, 
with the Sector at that Opening, and ſet one Foot of the Com- 
paſſes in 5, and contract the Compaſſes till the other Foot will 
fall in 5 on the other Leg of the Sector; and, with that Extent, 
and one Foot in F of the new. Draught, croſs. the Arch E, 


. Next 


7 
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Next, extend from I to the Apgle D in the Original, and, 
28 before, letting that Extent from 30 to 10, keep the Sector 
To, and contract the Compaſſes, till they only extend from 5 
to 5 on the Sector; and, with, that Extent, and one Foot in 
0 the ſmall Draught, ſwee the Arch D: Likewiſe extend 


Lf 
43> 


from F to D, and, with that Extent open the Sector, till the 
Points fall in 19: 10, of the Sector, and, keeping it ſo, extend 
Jon 5 to 5 on the Sector, and with that Extent, and one Foot 
D ... Dol 4, 


} d 
N 118 2 x ' 
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r FA 92 | 0 808054 N = 8 5 11 * yay) oth a” 
Note, That if the Extent I'D, er any other, be fa. ſhort, that | 


, »Zhough the Helke be quite Hut, yet the two 10's @t the Ends of 
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ener be brought negr enough tegether, yau may, inflead of 


bo eee . 
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2 other, 400 Numbers 
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IS ; ' MY . TR inn ti 83 - 7 "TIE IEF: TEX 
0 Proceed in the fame Manner to find all the reſt of the Angles 


or Points required, as I, ©, K, B, F, A, X, L, as alſo HG 


and M. And when there are only Right- lines, draw them be- 


tween their reſpective Points, as AX, XE ED, DC, and 
n * : . 8 * 2 3 . n 25 TAR IF 4 * PSY 5 

OB; alſo LH, GH, F G, and GK, they are the Lines re- 
Th ired 5 EY PY V3 $35; 4. * WJ 92 * REN EE * r Rea 


71 
SY 


* 


oints in it, , 5, 7, by the foregoing Directions, and carry the 
urve through them ann A 5 B or elſe dias the Klebt ine 
AB, and from Z (the Point in the Right-line, where the Curve 
is fartheſt from it) to F (the Point in the Curve fartheſt from 
the Line AB) and make the Off- ſet Z F in the new Draught, 

half the Length of FZ in the Original, and F is the Point 


- thio 

moſt Caſes; but the more Noints are found where a Curve is 

| 1 theamnore exact the Work is likely to be: And, in- 
feed, this Method of reducing is fo expeditious, that the whole 


* 
* 


Work may be performed in leſs Time than theſe Directions 


can be written, or the two Maps ruled into Squares; but in 
Land. Maps, or other Plans that are very full of Work, it is 
better to uſe Squares; though this Method is much more ex- 
* | > Sly Te 365: 7 5110 x91 BITS . N * Sis 

But chere is another May to reduce a Plot when only the 
Out- lines are required, as it often happens in a Field, Wood, 
or more particularly in a Chaſe, Common, or N 
e | SO, I Se 1 A only 


FS any Plan that conſiſts moſtly of Right- 


— 


1 
* 


1 


But where there is 2 Curve, a8 AF B, either find the ſeveral 


þ which to carry the Curve, and - is ſufficiently exact in 


e 
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only the Out-lines, ts repreſent the Shape of the Whole, are 
required; and the Method is, 1 5 


Draw Lines from any Angle te all th@ reſt, and divige one 
of the Sides next to the ſaid Angle, into two Parts, in the ſame 
Proportion as the Scale is to be reduced, and from that Point 
draw Lines parallel to each Side, till they touch: the next Line 
drawn from the firſt Angle, c. Theſe Lines ſhall incloſe the 
Shape of the Field, Foreſt, &c. in its juſt Form, and reduced 
to the propoſed Scale; but this Way of reducing requires all 
the Sides or Boundaries to be Right-lines. © - 

Example. Let the Field or Plot ABCD E be to Fie. 8 
be reduced to a Scale in Proportion to itſelf, as nnn 
to 5, or to three Fifths of the Scale it is now in. 5 


x 


| $535 J. 4 L731 AT 3 tf. air AY L199 : > 

From any Angle, as A, draw Lines to all the reſt, as A C 
and AD (tor AB and AE are Out-lines, and. drawn before} 
then, becauſe the reduced Draught is to be a Scale three Fifths 
as large as the Original, divide either of the Sides adjacent to 

the Angle A (from whence the Lines were drawn) into ſive 
equal Parts, and ſet three of the ſaid Parts from A to F. 


- — G — uy BS. þ a —— ood. 5 
— N — 
— : k r * . - r 
8 =_ = 8 — 


„R 
* T Y W : 
3 © $A —„—-— — 
1 K 
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Draw F G parallel to BC, and continue it till it cut AC - 
in G. Then from G draw GH parallel to C D, to cut AD 
in H: And laſtly, from H draw H parallel to DE, to cut 
AE in I; then is AF G Hl, the true: Shape of the Fields -- 
ABCD E, and reduced to a. Scale in Proportion to the ſaid 
Field A OD R, 2 3 t 55 1 oh Th a eite 
The Proof of this is reduced from Theor. 15. for it is there 
proved, that as A F to AB, fo AG to AC; and, as AG to 
becauſe FG is parallel to BC, GH to CD, and HI to DEE 
and therefore each Side FG, G H, HI, and I A, are in ' 
Proportion to their reſpective Sides of the original Plot, o 
which they are ſeverally parallel, as 3 to 53 as Was propoſed. 
{74 . SH Sei l o£ v4. 
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How #o DEA. =P 2 , an Bas Cardin, &c, 
1 't6 & Prof} gh os it will appear from any Point 
ee Atuatid 12 upicrently near the Eſtate, 
and of ſuch a 2 SOA above the. Hori- 
Lon, that from thence all the Plan or Eftate may. 
be feen, whether it be from rhe Top 4 Houſe 
er Steeple, or fo any ae Fot nt affzned, 


1. is very evident, that the Kauder diſtant any ; Objedt i is, the 

- 4 leſſer Angle it makes at the Eye; and hence in any Plan 

with parallel Sides, whether Square, Parallelogram, Cc. al- 
though the End fartheſt remote is of the ſame Dimenſion with 
that End next the Eye, yet it ſhews leſs, and the containing 
Sides ſeem to incline; as they recede from the Eye, and that in 
78 a kind of reverſe Proportion to:that-of a prqected natural Tan- 
gent Line, whoſe Radius is the perpendicular Height of the 
1 Be above the horizontal Line of the Plane. 
1 1 For, whereas the Tangents are projected by transferring the 
3 Diviſions of the Quadrant, or Quarter of 2 Circle, to the 
. Tongent Line, where they become unequal, and ihereaſe as - 
- they proceed upward : This is done by transferring: the. equal 
1 Dis tons of the Tangent Line (by Lines drawn to the 1 

a0 the. Circle, pere 2 become unequal. | 


1 ee Dew the Tiagrant BC upon the Center A, 1 
| | ſet, ſuppoſe, 80 Degrees of the Chords from B to d, and draw . 
3 F. 84 the Tangent Line BD, perpendicular to AB, and „ 
* . ws. through d draw AN cut BD: in D; then i is BD b 

3 | the Tabgent of 80 Degrees to Radius A. 

Then T inſteadt of dividing the Arch B d into four 1 Parts, 
which would project the unequal Diviſions on the Tangent Line 
B t6 every 20. 5-Deg.) divide the Line BD into any Num- 
ber of equal Pads as ſuppoſe 4, 4, in the Points g, i, and /, and 
withe Lines A g, A, and Al, and they divide the Quad- 
877 unequally jn the Points 5 9, and 5, and conſequently, 
make unequal 1 45 at _ Center A, decreaſing according to 
their Remoteneſs from the Point B; io that though the Space 
D be equal to the THE Bg, yet by reaſon of the ä 


ö 


„„ © Surpaning:i 223 | 
of the Space D! from the Center A, compared with the Di- 
ſtance of the Space B g from the fame; the latter poſſeſſeth the 
Arch Bf of the Quadrant, or appeareth to make at the Cen- 
ter A the Angle BA f, about 35 Degrees, whereas the Space 
Dm "offeſeth: but the Space e u of the ſame Quadrant, or makes 
at A only the Angle DA m, viz. not 2 Degrees. | 
From hence it is eaſy to conceive, in what Proportion Ob- 

jects of equal Magnitude are increaſed or diminiſhed, accordin 
to their Diftance from the Eye, and their Poſition with reſ] 2 
to it. And this I think ſufficient, to introduce ſo much' of Per- 
ſpective, as is neceſſary for turning a Plan into a * by 
the Help of a general Notion of e | : 


Example. Let the Parallelogram ABCDEF, conſiſting of 
Gardens, Orchards, and other Diviſions, as are expreſſed, be 
to be reduced to a Proſpect from the Tower or Fe. 8 
Steeple at A, ſuppoſing the Height of the Tower Js 

to be 96 Feet, the Length of the whole Parallelogram AD 
(equal to BC, or EF) to be 570 haves and ws: Jon BF, 
qual. to CE, 180 Feet. * 


* 


Here i is . 


* the Baſe AD, the Length of the Parallclogram, 576 
cet. | 


Secondly, The Perpendicular, the Height of the e Tower 5 
eet. 


To find the R. or Diane frow the Eye at SG | 
Top of the Tower to the Point D, the remote End of the 


. 
FT 
g 
1 
f 
þ 
} 


it Ones ie: 8 4 
oa: 


2 4 2 . | 

Tanks Diſtance! Coma rare 88 D 41 66 18 
ic me Point D. of Ole. BF D 03 Ft OaAb 
da | 1 „ AIG 


ee waQe 


middle Line of the en ee 
As the Line AD - — - $576 —— 2. 76042 
To Radius - - - 10. o = 
So the Height of the Tower - = 965 1.90% * 1 
To the Tangent of the Angle7ß — 4 
which the Tower will nj 9: 28 9.22185 [ls 9 
| 15 n * VVV | 
| f * 11 8 221 „ Then, {© A D3ths e RSS 1 
| 1 the dine of the Ani le D 4 526 9.2160 | | 
ö To the — of the ower 1 96 1.98227 | | 
80 Radius — — b ed 1.00000. | F 
|| 
in 


an” 
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oil]. 511 e boiequinon 5 | 
981 1 leg 1333 J&L 201 tlie 8 4011 * 8 
N e wr 5 xs Hoey anl. ; | 
E, ds ef 

2935 om the Point D — 15 OS ae 
To Radius 20 * , — 1 - — — IO. oOOOO | 

g ee de of the Fe. 1:4 * 6. 1 
|; m eee DE. e 133 | 


e tbe, Line, DE 2 ft dan 1 ing 906 

Co E. LBS 5 24 2 © 
de Eye a; the. Top: of theſf 549, © © 910000 
a Tower . Fi x 18 


"4 


« £5. 7 141 * . 8 1 "_ . p "= 1 
— * * A Sha. 5 . 8. f * 
50 2 $4. TER 514“ rad F ka er nne , Je 


JFF 
ods, the Height of the Toa! „ 96 1498227 


Radius > i: le 8 | — =; ''= = IO. oooO0 


o So F. equal to DE „ 90 — 1.95424 
LOG 651 f bas — — 


0 the Target of the mY 2891 0E1 1 % Fo 1 
— - that AF makes at the Eye> 4 . 9.97197 
5 at the Top of the Tower - ME: . 4 


13 * % 2 * 1 7 * f 1 7 . 
1 6 i. PO * 8 4 8 — 1 1 jp * 
© . am Fenn: Ws fi. Lohr eat £ Mis Ah AT a3: 46-4 
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Jo. bs Tangent of, Re - 1% N 
o Tangent of ß - - 8.46 - - , 9.18806 


; Fo half . Pa- 5 | 
„ raledogram AF whe Fu Ego 295454 | 
5: $4 6 lus f D + 9 } 81 .4 . 915 . 9 


. oy he Ap 
8 the ppearance of e eee 
neee 8 ap! IN. OY . : 


— 


2 is 148, viz, 1455 is whe Line DE,. as it appears in Per-. WM 7? 
\. ſpedtive from the Eye, at the Top of ths Haute ns at A; - 
_ as appears thus, 4 0 Fo 
The Line AF is ſeen, bu 7 the Di ce 96, the Height of 2 
the Tower; but the Side whats is ſeen at the Diſt ce of the 5 
Point, D, from the Top of the Toyer 584 Therefore, 


Draw the Line AD 584, and upo n chat fer off OA 96 5 

| fromO-ta A. Through A draw BE s/ and through D draw is c 

NE. U. ndicular to OA D, and ſerx off 90, 

51 (bal the Breadth of che. Parallelo; 1 A, 

both Ways, to B and F; and from D, both 22 6; x 
it is evident that although Ihe Space D 3 

uk; * to ? Jo! Eye, placed at O, it Ss ng - — 
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nor appears any big! er than the Space A G, and i is to be repre- 
ſented ſo contracted in Ne Ps Appearance, | in e 


to = Diſtance from the 
The equal Diviſions ipon the Line AD upon e Plan 
(Fe g. 85. 7 are alſo to be diminiſned, as their Diſtance fr 0 0 the 


Eye increaſes, as I have proved before (from Fig. 84.) that equal 
Diviſions upon a Tangent-Line make unequal t the 


Eye, in Proportion to their uneg . . fram it; and if 


the equal Diviſions of the Line AD (Hg. 85. be thor the 5 un- 
equal ones, according to the different Angles that 17 make 


at the Eyez.( as in Figi 8g.) the equal Parts of the AD. will 
dimitifh-as. they appear farther from the Eye, ** Arches 
Bs, 34, q 6z and (Fig. 84.) decreaſe as they pioceed from B 
towards theſe unequal Arches, being ſubtended by the equal 


Diviſions of the Nene D, as divided U g· 7, and D, 


as Is repreſented in Ag. 84. 
Har N robe Right Snare Figs 84, to the Ob- 
lique ones,- Fig. 86, transfer the Hedges or D viſions, alſo 
Houſes, Win, wills, and whatſoever is remarkable, from the 
ſeveral Squares, in the Plan, to their : refpectivg; Squares n the 
Proſpect, and the laſt Drau oht will appear, 4 55. real 


would, appear, if the Eye was ed at the Plaee propoled: . 


Note, I ig common in Per ſpeftiy 7 the Eye. 28 to 

1 2 of an 1 9 e/ſible 722755 ee, Erin f 
Magnitude or Beauty of the Pro 1 requires it; 11 n Wer 
Caſe the Rules are the ſame, alt e = 
tunity far an ocular Proof of rh . | 


-- Thecte:might:be Tiblis: adapted to this Method e 8 


ing Perſſ /e, whoſe Conſtruction would be (as in Fi $6.) 
by. (inſtead of dividing the Quadrant equally,” and'the Ting 


Line unequally) dividing the Tangent-Line requally;an 


Arch unequally ; and then, as in the Tangents, that of 90 De. 
grees is infinite, ſo here the Diviſions upon the Arch decreaſe. 
infinitely ; fo that no leſß than an infinite Number of Diviſions 
can reach the Arch of 90 Degrees. | 

Fel! A EN 49 A 35 

Lernt. Divide the Seer Tangens of: 80 b egtees (xrbich 
is 56 12816) into (ſuppoſe) 8 equal Parts, 2 theſe Pants 
97 49 and to of them is wal ear i. as an ae Table 
„andi the ſirſt of theſe Numbers is aturab Pangent of 


$35 Deg Deg. 20. Min. and the ſecand is the Natural Tangent of 54 
eg. 48 Min. c. as it is alſo expreſſed in the Table, —_— 
te eighth Number i is ay e angent of 80 OOTY 
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if we ſtill continually add the firſt Number 70890 12 to the laſt, 
then the next will be the Tangent of 81 Deg. 5 Min. Sc. And 
thus, although the firſt equal Diviſion advance to 35 Deg. 20 


: FR \ 
SEG SS TO 


. 


Min: yet the next Addition above 80 Degrees comes but to 81 


Deg. 6 Min. and ſo decreaſing ee but never reaching to 
90 Degrees. | 


| F dee e Leg. Min. [Total Min. 
rz - PR — — — — 
„ 7689103 35 20 | 2120 
|. 2 | 14178204 | 54 —— 48 3288 
3 | 21267300 | 64 —— 49 | 3889 | 
4 28356408 70 — 35 [ 4235 
655 | 35445510 74 —— 15 | 4455 
#56: þ 41 , ee 4606 
31 ne 78 ———' 36 [ 4716 
8 | 56712816 | : $0 ——— 00' | 4800 
8 2 e 81 eee # 3 3 1 


The fiſt Gli of wis Tale! is the Niimbet of ual Parts, 


into which the Tangent-Line is ſuppoſed to be divided, the 


een of 80 Degrees being the eighth equal Diviſion. 


The ſecond Column is the e equal Diviſions of the Natur 
Taue Line. 5 | 


The third is the Dees and Minutes 8 to its 
'reſpedtive Natural Tangent, againſt which it ſtands-. 


The fourth i is the fame Degrees and Minutes reduced all into 
25 Fi 2. 84 ; Ju Minutes, and are the Number of. Minutes com- 
prehended between the Beginning of the Quadrant 

at I, ay the Line drawn from. A to its: en e on 


5 Ins 5 rn 


4 - 
7 W * 
} 4 1 


[RT The us of the Table j is this. It; 


2 Su upp ſe. B D ws A Hodzonal Plan to be rv} * fl | Prof 
and B A'was a Tower, from the Top of which at A, you 
Are to take the Praſpect of the Plan BDB. 
Let the Length. of the Plan B D be in fuch Proportion to 
the Height öf the Iwwer B A, that thè perpendicular Tower 
neue org 1 N Line A: D, an Angle of 80 De- 


$6: * 1 12 * 
N e * Alte e * 1 9 2 Mr 2 15 


* 1 a * 3 "Is P *. + 5b ” ; 3-4 o& 75 7 3 - 
Dt ! 0801 4 8 * F 81 12 * 271 1 Suppoſe 
27 x ©: | . Z 7 . | 
9 * 
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Fraun — | 
Suppoſe the Length of the Plan BD be 120 Yards, or 360 


Feet, divide that irito 4 equal E Parts in g, i, and]; then will 


each part be 90 F oot, and Wilk meaſure equal upon the Spot, 
but will diminiſh in Perſpective when ſeen from the Point A; 
and L would- know by Calculation in hat Proportion they de- 
creaſe as muy 5 ene 1 ; there is biste. 195 
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mo NT 2 6... 
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; is; the 8 of Minutes contained in Pn Det rees wr 


"_ by = Tangent-Line (the Height of thi Eye be- 
ing Radius == 

To the.real Length * the Baſe, or rag Lise (which 

| here is BD 3600 Lf Tf 

80 the Number of Minutes contained in that Quantity” of the 

Arch, which is cut by the Diviſion propoſed (which here 

«+;bs; the Arch B s, determined, by hy Line Ag, which is 

. drawn from the Center A, to the Point which is*ong 

1 Fourth of the Tangent- Line that W. on - 
To the Number of Parts that* 11 expreſs n perſpe glue, 


of ſuch Parts as the whole Plan B D . 260 vin. 
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Draw the and upon t 
Fig, 84. to D, and at 5 ere the Perpendicular B A 63.5. 


Then; according to the firſt Operatibh, ſet 247 from B to 25 
ani wording to the ſecond Operation, ſet 318 from B to 1; 


l ek Bands e che ua 


nd ; i a4 truly. repreſented in 
- PetſpeRive, by ch unequal | Wilde Bo #61, a 7D, 
Fi ; A, and the the Parts will dminiſh,jin. the-ſante Proportion 

—_— ſſons of that Line. do, according to their2Niſtance 
N Eye 1 vena this Method might be improved ; 
but this 1 think b be a ſufficient Hint, as to the Nathrs of 


Perſpective in general, and l a Plan to a Proſpect i in 


rticular. 
I think it may not be improper to Wu that there is a Pro- 


Party: ſomething remarkable in the Tangents, expreſſed in the 


ſecond ren of the Table, r 
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f e third Figites from the Right-hand nes one in each 
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The fourth from the Right - hand in each, is uſt; the Reverſe 
of the third, beginning a. the osten. an d encreaſiüg by F 
lugcefively: upwards. 
The fifth, begins at the nen at 0 and increaſes to 8, each 
ixcels being) 1 lurcelivels.s 


The fixth- is again the 6 of the fifth,. beginpi ing at ths 


T, Top at O, and advancing 1 each Time, counts. downwards 


6) oy * 


Thin Remark” may 5 an Amuſement, but of what rite 
mp | 


Uſe it may be, or What acts it & js capable 1 4 We 


ay ue Purges 5 5 


0 1 A p. A 2 1 
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ese, 2a Bake Byers, NG IF: Abs 


Ei 


1 8 a Fenin to the Whole, il an Qpporaning 
A offers, chuſe two Eminencies, as Churches, Caſtles 


Gentlemens Seats, or Houſes, Ac. from each bf which you can 
ſee the other, and as many other Churches, or other Emineneies 


28 poſfible, the more the better, you can ſee from both, and 
alſo the farther aſunder your Stations are it is the better; then 
finding firſt the horizontal Diſtance between your two Stations, 
find xd ſeveral Diſtances from each Station to every one of the 
other Objects, &c. as taught in Chap. III. Page 125. To have 
you the horizontal: Diſtance between each two of the ſaid Emir 


nencies; which, though it commonly falls ſhort of the Diſtange 


found by meaſuring, yet it is the trueſt, and will aſſiſt in bot 
tecting the reſt, provided the true borizantal Diſtance betwee 
the two Stations be found; in order to which, great Care mu 
de taken to reduce all the Aſcents, Deſcents, 9 Curvity of the 
rae: 5 a true horizontal Line, a is taught 1 in Chap. VI. Fats 
77 and 14 | 
Saecindiy, * ſome Part af the County: is bounded by the Sea, 
as the Caſe is in many Cpunties of the 7 land: as in Yorkoeres 


Suffolk, Cermuall, / &c. take care, firſt, to be very exact inſure. 


veying all the Sea-Coafts, with the entrance of the Rivers) (fc, 
When Rivers themſelves may more properly be called In- Land 
* and make a fair 5240 N inſerting every 


thing 
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130% 'Prattical Suroohing, 
Ping femarkable that occurs, as Towns, Houſes,” Churches, 
Wind-Mills,' Trees, Sc. in their Places; and by the Help of 
2 Boat, or otherwiſe, ſet all Rocks and Sands with your Com- 
paſs by obſerving therefrom any two Obſects iti' your Draught, 
chat by means of their Bearings from thgſe two. Objedts, you 
may truly Iay them deen Wien in the Draught will demon- 
. frate the beſt Way for Shiping to come in, and where to place 
your Buoys ; and ajſo the Draught will direct you where to 
| place Sea- Marks to bring your Ships in 'beft, &c. and be of 
. ©, confiderable” Uſe: otherwiſe: However, take this Example; 


be ſuryeyed ; then make as fair a Draught as you can, drawing 


note down every Thing remarkable; but the Rocks and Sands 
which you thus take in a Boat, traverſe up and down till you 
find the Sands; as ſuppoſe A is the firſt you light on, you be- 
ing at a ſet the Red-Houſe and Freg with your nos that is, 
find their Bearing from you: Accordingly let the Red-Houle 
lie-off of you 8. W. 86 Degrees, and the Tree 8. E. 6 Degrees; 

's then to plot the ſame you muſt conſider, that as the Red-Houſe 
did lie S. W. 86 Degfees; that you ut that Time was N. E. of 
the Houſe as many Degrees, and by a like Reaſoning you was 
N. W. 6 Degrees froni the Tree; fo that from the Reg- Houſe 
yar Draughtdrew a Line that is N. E. 86 Degrees, and from 
the Tree draw a Line that ſhall be N. W 6 Degrees; for where 
theſe. two Lines meet each other, will be the very Place a of the 
Sand A where you made your Obſervation. Now, as we will 
ſuppoſe 4 to be the Beginning of the Sand A; row along the 
fame till you ſind a conſiderable Bending (which you may do, 
founding as you go) where make two Obſervations alſo, repeat- 
ing your "Obſervations, as the: Matter requires, till you are 
round the Sand: Then lay them down as yqu did the firſt Ob- 
ſervation; whereby you will have pointed òdut your ſeveral Places 
of "Obſervation ; through which Points draw a prick'd Line to 
5 78 incloſe the Sand. Thus may you proceed from 
g. 97. Sand to Sand, till you: have deſcribed them all; 
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here are two Raſſages for the Ships to come in by, bis. one ber 
tween the Sands Band C, and the · other between the Sands A 
and C, and as drawing a Eine through the Middle of the. fame, 
jen te Paſſage does cut both the Church and Wind- Mill: 
=) W's >» n WIS? i ESD, . 
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vhere ſuppoſe this Figure to be ſome Part of the Sea-Coaft to 


the River's Mouth as far up as Occaſion ſhall require, and to 
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5 „ _Pradfical Sirveying, 2 
You muſt ſail in a Right-Line with thoſe two Objects, till you 
are directly againſt the River's Mouth, where you may turn off 
and fail up it ; but the better to direct your turning off, leſt you 
touch upon the Sands B and A, cauſe the Beacon G to be put 
up in a Right-Line with the Middle of the River and the Red- 
Houſe ; then fail in a Right-Line with the Church and Wind-. 
Mill, till you be alſo in a Right-Line with the Red. Houſe, and 
the Beacon G, which is the very Place for turning off; whence 
you are to fail in a Right-Line with the Houſe and Beacon up 
the River: But as to the Northern Paſſage between the Sands 

A and C, a Line being drawn through the * n of it, hap- 

pening only to out the Tree that ſtands alone, cauſe the Bea- 

con H to be put up, whereby you will have always the Tree 
and the Beacon H to direct you in, and the former two Ob- 
jects, the Red-Houſe and Beacon G, to direct your turning 

5 e ee e 12 eee eee 


v 


Now, as to laying Buoys, you muſt ſound the Channels all 

up and down, and put the Depths down, which may be beſt | 
done at low Water, eſpecially when it is a Spring-Tide.. |. _ -* 
A third Thing to be performed in County Surveying, is an 

exact Survey and Deſcription of the Roads, both principal and 

croſs By. Roads, which is to be done as follows. + + tt 4 
Having a Field-Book, with wide Margins on the Right and 
Left, to enter Remarks in, the Column in the Middle being I 

ſubdivided into three other, and titled M, F, and P, to in- Ss 

ſert the Miles, Furlongs, and Poles in, of your ſtationary Di- | | | 

faces. 7+ + 23h 4547 n Bil e e 

Place your Inſtrument at ſome remarkable Object, in ſome 

Town of Note, and inſert the Name of the Place at the Top 

of your Book, putting down 1, to denote it is the firſt Station; 

then ſend a Perſon with a white Handkerchief in his Hand along 

the Road, as far as you can ſee, and by waving your Handker- 

chief here, let bim ſtand ; then obſerve him with your Inftru- - : 

ment, ſetting down the Degrees at the Bearing of the firſt ſta- "M 

tionary Diane ans ; F 

Now, let any Perſon drive the Surveying-Wheel from you, 

in order to meaſure the ſtationary Line, with this Caution, to 

ſtop at every Object of Note as he goes along, till you take its 

Bearing, and he to note down the ſeyeral Diſtances for you, and 

whether they be on the Right or Left ; to what Places all Roads, 

principal or bye, lead to, and how they incline, whether at 

Right- Angles or not, with the . 0 you are meaſuring, _— | 


— 
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232 Practical . 
. 71 7 Obſervations; * But the better to inſert the Nature of 
e 


We out Mind. 


ſe Roads in your TA Muu let a denote 4 Road in gene- 
al, which if on the ght-hand, put it ſo on the Right Side of 
the Station. Column, 91 if on the Left, do the contrary. © 
In like Manner, let þ ſignify a Road that inclines forwards, 
and c when it inclines backwards ; but when at Right-Angles 
With a Road, denote it with d; and When another croſſes 
bye; you mult be ſure at leaſt, to obſerve the Diſtances 
pr all |. Roads Mr Lapes that come into. the Road, you are 
Turi in reſpect of your Stations. 75 
job Vou muſt take notice of all Brigges you go over and inſert 


- your Niflances trom the Jaſt Station in your Book, with the 


awe. of its Water, Sc. So you muſt enter Fords dad the like, 
and alſo the Diſtance when you come at a a Hill, Yon at the Top, 
nd. When! over it: And when you come at any Town, Ec. an 
275 at the End of it; riot failing to enter its Name, and what 
ay be j udged neceſſary to deſcribe it. : 
wen in meaſuring along the Road, it will not be .amiſs to 
e and enter the Bearing of every rematkable Object you can 
ſee, 2 Churches, Buildings of Note, Wind-Mills,' Towns, 
rh, her. great. or. i{mall, and, the. Diſtances of ſeveral 3 of 
ervation from your laſt Station; becauſe, in meafuring ona 
rreat Way, you may only by taking the Bearings of the ſame 
rn \ boy them down, which i is a voy facile” way of coming 


# .& = xy 


Be as Fall with Perſp ſcußty In your Oberen und Entric 

P ible, 3 les Na and having done your 

S Work will be proper to protract the ſame. before you 

ſurvey any father, whull you have a Perfect Idea of the Thing 
08 | 1 


A n 


owever,- to pore the Gra, fill N {the rough 


| Pede 18 to be on) with Meridians, pretty near one another; 

Mat is, draw very many Lines parallel-wiſe: Then chuſe a 

3 nvenient Place in one of theſe Lines for: your firſt Station, 

And . an Angle with chat Metidian equa ali 

| oy ” bſervation, whereby you 
ati 


to the firſt Angle 
may have the true Poſition of the 
ionary Line: Then take its ſeveral Diſtances. (out of 

ur Book) and lay thereon; whereby: you will have the true 
Ne of the Objects of Note, and where you took Remarks: ; 


9 Draw theſe Objodts and the Bearings of the reſt obſerved. | 


As ſuppoſe a Church, a Mile or more ſrom the Raad, did 
from your N. W. 

f the Aol ao to f. 4 F e and at the De- 
7 38 11 Tay 29105 4 „fee 
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ee of Bearing make a Mark, by which, and the Point ↄf Ob- 

| Trat, draw a Line long enough; then do the ſame at the 

other Place where you oblerved the "faid Church ; and where 

theſe two Lines mect or interſect, will be the very Place of the 
Church in your Draught. 

In the ſame Manner, al Buildings of Note, Wind. Mills, &e. 
are to be protracted; and if = thus lay down a Village in 
your Draught that is ſome Diſtance off, you muſt diftinguifty it 
by writing againſt it: but Market- Towns may be diſtinguiſhed 

therefrom by a different Character, or the like. And as to the 
. illages c on the Road, where Houſes ftand 8 5 
on both Sides, you muſt be governed by your Book, for 
entered on the left Margin, muſt be put'on the left Sid, a 


the like. RE 1 1 j 
Roads, 9 ks Acleribed: wich. black n Lines, where 
prick d Lines: Alſo you may put down the Ouality, of the Lam 
whether Arable, Common, Mooriſh, Se. And if th 1 — 
it be a Road over a Hill, at the Foot of the Hill ſh tden 
and ſo lighter and lighter till you come at the Top 
protract its horizontal Line, or elſe you run — an 
All Rills you may alone by drawing ſingle Li ines 055 the 


there are Hedges; but in open Places without any Hedges, by 
goes through 2. Won. draw a Parcel of Trees 
Hill makes any thing of Angle, and be pretty 1 youn 1 5 | 
Ro, þ Brogks by double ones; and Rivers by more Lines; a 
all yers put their Ae „t Pa. 0 345 | 
I might! have e inſtanced, that. 7 — 2 Road paſſes over a et. 
to draw the River quite. oroſs the Road, to ſhew there is no 
Bridge; though when there is a Bridge, I adviſe to draw the 
River up to the. parallel Lines of the Road, and — crols, it, 
and to Sik the Name of the Bridge : You may write * * 
Name of the River, c. : | 
If a Road goes through Pack. &c, ra out its Begi 
and Ending,, and place I _ about that Park; i in the Pe and 
among thoſe Trees write the Park's Name. 
If there be a Ae on the Side of a Hill, it wan be 


fo ſhadowed that the uſes m ay be ſeen; and a an Object 
ſtands on a An draw | Jomethang, like a Hill and che Es 
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| the Top. a a 
Von pa aeg Roads, take notice of * W. a h the 
ſtony, craggy, or clayey, or what will ſtill add't to the Cr it. 5 | 
the Surveyor, though Practice will in a Lean rect 
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Sr the 


fiderable Bending of the River, the farther off the better, and 
meaſure his Diſtance from you, and direct him to go to the 
| ee Sb or Bounding, or Bending, where, 


for thus are you to pr 


Ass to the 
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Practical Sur ueyig. 
„ fourth Patt of the Work is an exact Survey of all the | 
Rivers, Bröbks, and'RYfls'that are remarkable: And although 


* * 


Nee have croſſed chem, 'or.feveral of them, in the Survey 
ads, yet it may be neceſſary to trace them up to their 
Original (if in the County propoſed to b r 
the Sea, if the River, Gi. in the County extend {6 :. 
TE SORIA d Lv 448 Tank 6481; B K* 0 
Fote, Sl, Brooks or Rilk; that frequently baue many Turnings - 
and Windings, tannot have all their ſmall Turnings expreſſed 
n Fn the Map, if done to a'ſmall Srale; but yet all Brooks, and 
2: whatſoever Branches of Rivers, ought to be expreſſed ; and par- 
ice where'thiy run into a main River. 
Faißt 1154 eig ae engen neten ene 

The Method of ſurveying a River is not much unlike that of 
rveying a Road, and yet the following particular Directions 


or down to 


* 


- 


3 11 * 


I. 


' 


OOO oe eter pt 
As in the Road, let a Perſon place himfelf at the next con- 


Being in Modth obſerve is Pofujao, which ill be a 
a'Pomt in the River's Side; which note down in'your Book as 
Bearing: Fhen' with the Wheel (for Readineſs of Meafuring) 


— the firftf Place he Rood at, you are again to obſerve him, 
tting down the Bearing and Diſtance in your Book, as before; 
ed along the River. ſiddle, till yoh have 
Points endugh to dra a Line by for its Deſcription 7 | 
| 2 River's Breadth, it may be determined yo 

2 Beacon or Mark on the oppofite' Side from two Stations on 
this; ab has been before obſerved in Road-Surveys, and other- - 
wiſe © % LOT sf 0 ha 20 rt N 7 e OP 20G 

Now, if the River ſhould not be equally broad throughout, p 
you have an Opportunity, from the Beacon on the oppoſite Side, 4 


o ſurvey that Side as you did this; otherwiſe you muſt ſuppoſe , 


the Sides parallel, as the Hedges in Road-Surveys. © | 
As to the protracting theſe Obſervations, tis almoſt needleſs R 


© to mention, becauſe tis the ſame as has been taught all along; f b. 


2 


however; chufe'a Place dn your Paper, as in ſome Meridian, to 


repreſent your firſt Station, and project your fiſt Obſervation 
* 


zccording:ts Angle and Eength; then'at your ſecond Station do 
je likx: hus proceeding from Station to Station, till you have 


protiacted the Whole. 5 


1 | a 
When there is a Ferry over the River, the River more eſpe- 
ally then muſt have its true Breadth; and you may draw a 


prick d 


— 


r . . , 7 le RR —— 


— 


Practical Sur veying. 235 
prick'd Line croſs the- ſame, to ſnew its Paſſage over; and *tis 
not amiſs to write the Name of the Ferry in your Draught. 
As in Road Surveys, obſerve and enter all Remarkables that 
occur in this Survey, ſuch as Bridges, Mills, Sc. with their real 
Diſtanoes from the River's Mouth and laſt Station. And you 
may in your Draught diſtinguiſh the Nature of the Bridge, Whe- 
ther Wood or Stone, or ſuch like Things. 
Take alſo notice of all Sluices, Flood-gatys Locks, fc. 
as you proceed, and to enter their Names: And if there be any 
Riyulets,. Brooks, and cut Rivers from that you are ſurveying, 
note their Places, as you do Bye- Roads and Lanes; and ob- 
ſerve what Places are fordable, and alſo to enter the Diſtance of 
the ſame from your laſt Station and Mouth of the River. © 
Jou are alſo, as in Road-Surveys, to take notice and enter 
all Towns the River paſſes through, and every, Thing worth Ob- 
ſervation, with their Diſtances from your laſt Station, and the 
Mouth of the River, your firſt Station. TOs OD. | 
And, as in Rogd-Stirveys; you muſt not neglect taking the 
Bearing of all Churches and Objects of Note, from two Places 
hs wes and properly to enter the ſame,” with their Names, 
c. CV * SW, 5 Abe a þ ; 
mpg; 7 + 4c the principal Rivers, proceed to the Riyu- 
Jets, or ſmall ones branching therefrom, which alſo ſurvey with 
„ ne ng 
And obferve, as to all Rivers whatever that are navigable, to 
take every Bending exactly, not regarding ſmall Creeks ; but as 
for ſmall Brooks,” which perhaps bend at every two or three 
Poles, e . ap. 
Lake a Sight as far as you can to the next conſiderable Bend- 
ing, and account for the little Turnings or Windings by Off- 
ſets from that Line, as in Field-Surveying; for thus you may 
proceed in all Caſes of like Nature, only obſerving, that if a Mile 
or two be an Inch, that you cannot deſcribe theſe ſmall Bend- 
ings in your Draught from ſo ſmall a Scale. 
As to the protracting this Obſervation, it differs from chat of 
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_ Dok 1 o how af vp B is more Northerly- and Eafterly 1 n 


og from Point to Point; ; which if you don't think : 
i | * take but 700 the Table, you may This calculate: 1 25 
: „ | 5 "As Radius is to che Length of an Wei nu 8 Wr | 
=_ o is the Sine of the Angle of Poſition or mags phy 11 0 2 
o the Eaſting, or We ſting required. 8 - 4 


s | Pie cf C2 e- 87 


: 70 And as Radius is to the 8 of any se, 
So js the Sine Complement of the Bearing, 


To the N orthing or Ne deſired. & 

«Hind you may obſerve,” that as " * your Survey at A, be 

and lefe Sf at the ſame Platez\that the Total of your North- D: 
 ings' muſt be equal to that gf vont Southings : And alſo, that 5. 
the Sum of all your Eaftings muſt be equa] to that of tory Ge 
2-7 N ; for if a Perſon was to travel and traverſe the World = 
» 2 : neve 155 
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never ſo long, and at laſt was at the ſame Place, undeniably he 
muſt have travelled as much Southerly as. ever he did Northerly, 

and as much Weſterly as: ever he did Eaſterly, - or elſe it would 
be impoſlible ever to be at the ſame Plaue again. br the 
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And to proceed, let us Conlider; ane every „Tic of Lai ts 
an extreme ſoutherly Point, as H; and let us reckon ſo much a; 


dany other Point! in the Fig igure is diſtant from the Eaſt and Weſt 
Line IK, that paſſes through. H, to be its Latitude North, as 
Al to 5 the Latitude or Breadth North of the Point A; BL 


. Latirude of B; CM the Latitude of Q; and ſo every where 


e. Then I ING, chat if from the Content of the Figure 
IABC DEF KI, be ſubtracted the Figure FK IAH Gp, 
£ Remainder ill be the Content of the LE of ＋ 2 as is 
mani ifeſt from esche e 95 

"But ts” and the” Pater ihe! Moth has Fi igure 
| ABCDEFKI, you are to obſerve, that the ſame is com- 
fed—o "all" "theſe Trapeziums, viz. IABLI, LBCML, 


M-C Þ DEON, and OEFK ; and, 1 
e Contẽn K 51 Atea of an ny of thele Tr | FW $ ohly/to'mul- 
iply the Middle Latitude by*the. pa ar Eaſting of the two 


ev of the TLand that belongs de che ſame: : As for Inſtance; 


IC Trapeziam, g 'N PAN, the middle A 
2 the Sum of DN and EO, which ma be irmagined.as 
2 S 45 from the Middle of N to the Idle of DE; 
nd? tis plain, that the ſame multiplied by NO, which is o 
Se is to the Eaſtward of the Point „ with, produce the 
ce fa n and ſo for e 4 * 
N — — | ING or? 
; we may argue as to abs computing uantity of 
ee where the? middle 22 . 


the Points F and G, multiplied i into PK, fo a as G is to 
the Weſtward of F, will produce the 2 Ä of the Trapezium 


PGFEKP, and that the mean Latitude between G and H, 
which if GP, 8 by OH, the 91 H is. to the 
Weſtward of G, will produce the Area of * | 
eas I infer the rtl General Rule. 


| 58 wx "gz 5 * 8 — 5 R U 1 . Pry , 
205 Aae l Latitude of every eiſterly 2 Points, 42 


renal e Foint from the former, and collect 
into one Nac 387 . anda" matt 251 oc 


ei QUILL: 0 19 44. 


Eben de 60 45 9 8 Poſts that ate Welt, eee 
their ſeveral mean Latitudes reſpectiyely into their proper Weſt- 


id 1005 oil 1 * 
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ings, and ſubtract the latter Sum from the former, for the Con- 
tent of, your: Survey. | 1 


; Now, before you. can atuany NEE * „ Quant of 
Land: from this Rule, you muſt culculate the ſeveral Latitudes, 
which yo may do from the laſt Table thus, as the Scheme de- 


6 monſtrates: 5 


When at B you had northed 3.71, and when at p yes 


had northed more 3. 95 ſo that at D you had northed j in all 


SGT 20 
But, when at E vou having ſouthed I. 99, yod Wü not 


ſo much North as at D by that Quantity; ſo taking away 
1.99 from 7.66 ſhews, that at E you had northed from A but 


_ 5.67. ; Ca 


aving at F ſouthed mote 5.66, taking 5. 66 from 5.67, 
ſhews that at F you was to the North of A but 0.01, 
And having at G ſouthed more 2.97, tis plain at G you 
was entirely to the South of A 2.96. 
But coming to H, you ſouthed more 2. i J therefore add- 


ing 2.96 and 2/59" anne e that H is South of A 
5.55. LON, | 


But 5.55 being the zreateſt Southing from A; H i is the ex- 


.treme. ſouthern Point of the Lar 219036 3 51 
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And you may alſo obſerve, that - 66 being the dn 


ing from A, that 9 maſt be the exfieme North Point of che 


Land. | | 4 Stubbe 


a However, 2910 is South of. A 5. * os Gurt be 
as much North of H, whence the Latitude of A is 3. 35. viz. 


ATis equal to 5. 55. 
Now, having thus as: out the Latitude of A, it will 


not be difficult from the Table (in like Manner by Addition, 
and ſubtracting the Northings and Southings) to obtain the 
Latitudes of the reſt of the Points, thus : 


For, if to Latitude of A 5. 55 be added 3.7 T, the Northing 
of B, there will reſult 9. 26 for the Latitude of B; ſo that B 
is 9. 263 and, I ſuppoſe, I need :not mention the Latitude of C 
is the ſame, becaufe C is neither 28 Wane. nor Southing, but 
only Eaſting. 5 
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Now, whereas: TO Survey from the extreme Point Weſt 
to that Eaſt, was intirely Eaſting, and no Weſting withal ;-and 
| that, from the extreme Caſt Point to that Wet, intirel Weſt- 
ing ; I ſhall give you an Inftance where it happens. otherwiſe; 
and J e demonſtrate its Solution, on Purpoſe to confirm 
this general Method 

us ſuppoſe, by the Method of Perambulation, or Circulation, 
that the Field QRSTU VQ (ſee r * 8 is e and 
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Then, as before, 1 mY the ſame up as a Traverſe, either BY 
the Table formerly mentioned,” or Eh by the 
Canons of Operation uſed in the lalt — A 
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Next La d be Lede af Q, as I did aA ie 
laſt een, and ſo of the reſt of the A 25 9 | 

R is more Northing than Q by 8. I 57; ; ond 8 be to the 
Southward of R 3.700, [ fubrraRt * 3.709. from Zerg 100 he 
on +448, 1 18 wo 8 is to N Northward of . 


9 


of Computation; agreeable to which, let 
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And, bs T is ſoutherly of 8 3. 765, I ſubtract the ſame from 
4.448, and the Remainder 2683, is what T i is to the North- 
ward of . 


Again, as U is more WEE, of T than T is 3 of 
I ſubtract . 683 from 1. 094, and the Remainder 411, is 
evidently what U is Southerly of Q. 

And, as V is Southerly of U by 4.962, I add .411 (which is 
what the laſt Point U is outherly of Q) to it, and the Sum is 
5,373, What Vis Southerly of VG OI Qis as much 
to the North of *. 1 


""Fhavieg: pro er _ condiis and Northings of 0 Point 
ih relpet of . tis not atniſs to ſet them down Wan: 


4 R is 8.157 5 35355 
5 8 is 4.448 North... M1Q3- 
, | 7 T 
n reſpect of e 3 
. * 4.0: is 0.471 1 South. 
| k OY 5-373 | | 


And now you may obſerve, that Vi is the extreme, Southern 
Point of the Land, and conſequently the L. of Q is 


5373 

YI may, if you pleaſk; alſo obſerve, that as 8. I 57 is the 
reateſt Number North; that the letter Ri is the extreme North 
ont of the Land. : 

However, having the main Hinge of the Matter, iz. the 
Latitude of Q, therefrom, and by the Help of the Columns of 
Northing and Southing,. I ſhall now calculate the Latitudes we; 
the reſt of the Points, thus ; N 

As R is to the Northward of Q ( 8 Column of North- 
ing) 8.157, T add the ſame to the Latitude of Q, and there 
relults 13.53 for the Latitude R. 

Secondly, as S is Southerly of R 3.709,; I ſabtrac the ſame 
from the Etude of R, and the Remainder 9.821, is the La- 
*. „ 
ain, As T is Soutbely of $ 3: 765, I take the. ſame Hoi 
oe atitude M . Ag! [there reſults 6 FIT, for the Latitude | 


Ml erly of x 1.09 I dedudt it out of the 
ts of T. i 335 4. 968 * is the 1 atitude of U. * 


„ 5 
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Thus W e Latitude of all che Wen T rank 
them according to the ſolſowing-Orderr. 
„ The Latitude of Q is 5 373 7 \ _ 3 
; F 4 251 TO Ka 4 20 * fin ; 1 4 | 18 13. 53 We 6: of I 4 
„ 2 s THY EEE 1. "$i 9. + * 825 Sd 
| 5 L 10: ne cup I . 36. 
£4 45 127 1 6D] & 7 5 9 U is 79 . 
n +2 $813. 4:01.3 | 7 -, is O. OOO | 1 r "F 
And ſo round 2 5.373 ae . e 


of the mean Latitudes which follow, by adding the firſt and 


| n of. Weſt a Weg Perkin the other Calumns there muſt be fil] 


Wave, till I have demonſttated, that the ſame Method of de- 


\ 


F arther, * tis evident, that if I add the Latitudes of = any. two ny 
uchacent Points together, that have twice the mean Latitude 
between the ſame two Points; therefore I compoſe the Doubles 


ſecond of the above Numbers tögzkthed, and FO adding the ſe- 
cond and 'thifd, 1 ſo on. i 5G. 


* 1 
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of! ; bel . cnn 232 to — placed on ie e Side of the 


12 and to remember, that as theſe 
bo eta are eue ber 5 dl be, to halve the Content [i 
ſo found for the real ad of the Field: but this I ſhall now 20 


termini the [ Of ntent. Lalfo ſucced in this urvey ; becauſe 
ou Wa tet from 8 10 75 before . came to e extreme 


oint V. FR B& a, * . Þ k, 5 ; ; . 7 | 16 i, * 5 ö L 
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* ws 
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* 


„ * 4 
5 » z 4 
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DamonsTRATION 


Hep aden ng Ptocus WQRYW, and the Eaſtern Produc 
a 


18 : p A bat S&T; rom Which, If the | | 
2 1 f by —— now as I Weſt. * 
* ae * be che We e Rer ny: vill b be | 
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fluous Triangle T S ) has no Effect on the Method of Proce- 


9 7 o L 1 
71. — ma HY 
| 294-560532 » 11 
5 rene 42 30-4 ' | 
——hYvY8993 135393 ZETA 6 4 0947 : 
"Tan f ee rugs], 
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W R ST ZW; to which, if you add the Eaſt Product 
6:11 WG Uh han lt ber EA RGS TUN ' 
From which, if the Weft Bro: -V'U X V- and V w Q 
— ſubtracted, the Remainder be will be Poa 8 * U vo 
the Qyantity, or the Field itſel. | 
Now, as tis not to be doubted, if 8 e are vw be 
ſubtracted, that ſubtracting one firſt, and then the Sum of the 
other: ewoy that the Remainder Phe fame 28 ik 520 amitted 
SubtraQion to the laſt, and then ſubtracted the. Sum of : all three : 5 
Therefore, e. as was to be demonſtrated. | 
Now, ſeeing the Weſting of T {which occafions'the fuperl 


dure; I ſhall ; go on with tabulating the ſaid Latitudes, c. and 
exattly proceed as in pon er 26f the laft Exainple. 


ory ay —_ "oy 2 
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p 4 u 8 — 0 — 
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3 = LRN 1 
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e fee 
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11e pie, e ——————ů—ů— 24 71 1 L 1 *s 


Difference - 2156.528585 K 8 


; 0 2 : 
Fr 6 Set- Difference 168. 2642925*.] $1919390 +. 
* M "26 cane; in | quarg Chains. 
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By this Time I have clearly demonſtrated and ſufficiently ex- 
emplified this Method of Computation by the Pen, which is not 
only a Matter of Exactueſs, — of Uſe, as the ingenious Artift 
may find; for Practice will make a thing very ready and fami- 
coy. to a Perlon, Gough at frſt View it ag to 15 A. Dit 
. 


ee, ble 1 2 n this x TE it will not 
be amiſs to add this excellent Theorem, for determining the 
Area of a plain Triangle, when your two vices and the Angle 
include by them are given. 28 


e ee 


As Radius is to the Sine of the Angle 6 is + {the Produdtof | 


"wp Sides to the Triangle s Area. 


© CS. 


DMH AT IO R. 12 


g ABC be the Triangle, (ſee. Figures | go and on B the 
Angle, and B A and-B-C the given Sides; then on BC 


4 
. - ibe-the Parallelogram BEG CB of the ſame Altitude with 


e ſaid -Friangle, and make B equal to BA, completing 


"ab the Parallelogram B DFC Now conſidering BA. or 


BD as Radius, B E, according jo the N of a Line, i is 


the right Sine of the Angle B. 


Bat BD BE: BDFCB; BEGCB. 


n 


Tbat i is, as Radius to the dine of the Angle : 
| ; So-is the Parallelogram, whaſe Sides are A Band BC, 
iT o the Parallelogram- B LG C B, which 3 is tice the Tri- 


o+ angle's Area. > 
eee 2) ur spes. ren 


22 


poſe a  four-fided F 104. BBA; (ee Fig. 92.) t 
Hand in the Field-bopk : as wn. IT 


by 
S 
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Then imagine or draw the prick'd Diagonal BD, divid- 
ing tae ſame into two Triangles ; and conſider, that as A is 
N. W. 46* :.34/ of D, then D is South- eaſterly as much 
of A; that is, AD is S. E. 46% 344. | 


' Draw'ulfo the Nortli.and Solub, or Meridian Line E F, and 


the Angle EAB (the middle Letter denoting the angular Point) 
will be equal to the Bearing of AB; and the Angle FAD will 
be equal to the Bearing of AD; whence, if you ſubtract the 
Sum of theſe two Bearings, from 180, as follows, you will have 


the Angle BAD. 


' 
* 


« * 4 5 a 5 1 4 
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4 : I + x £ Fu * 0 i a 5 
3 4 „ 105 f >, ? TS b (3s 4 32 e's [ P wa bd F 
"FO 6 : 36) 
2 4 \ 
k - - 


, 4 3 4 
— * 0 41154119825 


— —-—-— 
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Rem. 101: 26 For the Angle BAB. 
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% XY 5 8 4 5 | \ : f 1 2 | ande | 
In like Manner we compute the Angle C thus; 


\ 8716 % 
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SE 3 - — a | 0 5 : x 
"a. ES ; 9 5 % 
e FLEE Sho 
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© 5 . * bs 4 * 1; 3 A 

Rem N . * at ö 

* > * ; 5 82 * — 4 
n 5 P) X N i R : 4 . 
- * 25 

Remains 82 for the Angle CG. 


* 
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0 „ + . 4 # 
24K 1% 4. 
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5 „ ie os . "12.973 N 
Having thus obtained the oppoſite Angles A and C, obſerve 
in computing the Content of the Triangles ABD, and BAD 
by the ſaid Theorem; if the whole Product inſtead of ; be 
u ed, that the Content ſo found muſt be halved : And alſo ob- 
ſerve, that the Sine of any Angle is alſo the Sine of what that 
Angle wants of 180 ; agreeable to which, the Content of the 
Triangle; ABD is thus computed dy Logarithms. 


1 
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o twice the Content o of the 


»#1 406-1743 26 1 5 ne 143 


2 hall orig MY 1 2% 18091 8858 55 eee ee 
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St; l nome. art ide or Sie ; eo J0 aznew 240“ 
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$ 5 . mg 1⁴—9 1875 5 1 n dee N Tr} * 33 73 be 
195 ey 1 3 Tateril zur. 


45 Radius Js Bb 19.900000 x | 
. the Line of Jeu! 3, 5 "Angie A. 7 6 ; 


Itiplied b 
So 2 mu tiplis 25 387 wet; 138.5 7 — 
Ir 


3 424 VF: +) 4 2 847g. From 
11 242 


ra iſe ABD . P e 85 9281 
: 5g EO 


l 90 


So that the Conteiſt of the Trian 
Chains. And after this manner, 44 
Content of the Triangle BDC; Og 


* — — 


le ABD is 335.8 1 
i (glows, I alſo ande the 
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Seb Ei ae des ed TY bag 8 * Logarithms. 

As Radius - = = 10:000000 
Telche Sine of dee 124+ 9.995753 
eee == 1.518514 


i v4.4 du I glen >) 234 11 or 19118 . 1 l 


To twice the Content of the 1 
3 BCD — * 2 . 2 2.976665 From 


©. 9-301030 Take 


The Content of bebe e rs 
5 "Br mor 
r 1 235 9 * ai. 


| Fquare C Chains 80g. 7 nlumar Coke BEL DA. 
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A1 hall forbear to multiply Thitances/of this Kind, as judging 
this ſuMcient to ſhaw the Uſefutneſs'of this excellent Türsrem; 
28. to its Facility and Coneiſeneſs of Operation; which is A thing 
really 1 of Obſervation 161154 2199 , uh 11002 


i if 1171. Wk 10 3119% * 244 
: rk. 1117˙ 7 1 
20 eU r neurons) T0907 5119 th 52 mT TOY 1 3 
| 9 436 & 10 | - 1&3 14 101 10 1 202 : 
„N. 2 5: 1 {a 0 C. H A P. "W XV. 115% $146 Sto 
: 25 15 15 194 903 2 113100 2248 3045313: IV TY 11 360919 


| How to arte the Work, in a Survey, when though 


per formed with the utmoſt Accuracy, and by . the 
|» Help. of ra 4 e Wanner. yer Error 2 be 


{5 5 a 2 

contracied. n 4 LT aa _— A 903 Oct 50 

ae ab: gl ad CEP _ 2s x 15 5 af "0 1 1 + X * 
85 elne 10 012071. 1943 


()PSERVE ; in the Courſe of your Survey, whather of 
| Roads, Rivers, Sc. when you ſee the Sun ſhine right 
along any Part of the Noad or Lane; g6 h bp or down 
any particular Reach, of the Riyer —— * ſurve rveyeds „ore t ike 3 
and being pro — wich a 00 8 ri 
ce Fiss 0g the: Day, wh bee hh lines a ny 
Part of & Lane or N as Above, and pu y 
mica? Caloalation; . — Azimuth; wie bf the gr bo 
of tlie Place, che Decſinatid ede © Bug Aft che Hour of f 
Day, is obtained by che Ne of Afſtrondmn And may be 
Uſe, ndtdiflyifüNVCyifg Nbads and Rivers; ht alſo it Cre 
ing the Survey. of the whole Countys When #*Fown; Cate 
5 2 other remarkable Object can be ſeen, although at never 
g rent a Diſtance; and is alſe uf eiccellent Iſe in cbrrectiũg 
and adjuſting the Ichnography .ar:Graund+plot: a any. QItys i 
Town, or Village, that is required to be drawn: And 8 | 
this Book is not intended as a Treatiſe:afiSpherical- Trigo 
metty, yet it may not be amiſs to five:ithe followiag:Di- 
rections for finding the San's Azimuth, or Point G — | 
that he bears 8 -Whithy/ may be perfofmedz either by the 
Latitude:ofithe Place; the Hown'of the Day, and the Sun's:De- 
elination giv n or by) thei Latudelof the Placeg the Suns Al- 
titude and Declination n given . Aiſhall inſtance ii botli, us up- 
ng, Surveyors are, a ought to be, furniſhed with Inſtruments 
that may be applied to the — the Sun's 's Altitude, as. Well as 
the E Hour of the Day. 1 


15 


$50. 

aa Ce Lavithde: of the Place, the Se Deeting- 

Aur 5 7 unc the Hout of the Day being given; to find the 
© Sun's Azimuth, or Point of en *. be beats 
upon; which is thus e V 


Xe 2 As « Tangent of Declindion 5 
80 f ine ( Comple nent « the ! four (accounti ing 3 a of 
the Equator for an Hour of Time 5 51 
70 the er- of a wurth Arch, from which take the Com- 
= Gs am IE pant . the Remainder. 


A * 
; . . of that foutth 1 : : at 
„Tuche Tangent of the Hour-froni Noon (allowing as + above) 
So Sine of the Remainder above - mention“ 
To, raced pete the _— 5 Azimuth from the Meridian, whe- 


_ . x. ) GT: ſ * . ” FX 
Wap 8 0 mo 0 1 : We 2 * N 2 28? * 4 _ 


wy IP * 


SL rage” 


„ Exariple vim & explain the whole. 
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1 5 The Sun's Declination, 15 Deg. Abl r 7 
S] —ThyHourer the Day two'o'Elork/(which, at 1 Degreeso- 
| N 5 an Hour, is 30 Degrees, the Angle that the 
ddp; Sau z; in makes with the Meridian of the Place) e 
5 find the Sun's MEE aa: of Bearings” > Ben's 
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1 Tang. of Dechhstien - 15.2 2 — 9.42906 
To Radius — 22 1 250 00000 
80 Ne- Our. of the Hor : To 1 9.93753 


To Tang. of a fourth Arch 72.46 4 ſony” 


From which take the Complement of Latitude 1 
37-32 the Remainder „ e # 


. Sine of the Remainder 2 — 1 N 0.23889 
To the Tang. of the Hour 2 00 - 976144 
. $0 Sine of the fourth Arch 73. Ne 9.98005 

To rang nt of the Sun's Aal. 12 65 D 

| muth from the South ] 43 ON 24 . — 

Wicht is 88 1 Peg. 18 Min. Southerly, and Noir 

caſt I Deg. : 18 Min. Northerly, that Fart of the r 1 
Street, e. aun hee 


Thee Proportion 10 And dhe Azimuth, by e the Al 
0 N -r bw 2 0 pr is 9 
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5 885 ofthe de, 9 1 2 8 8 F + egg 
laben vo bite Brag ons ener % (oak 

0 le == Lidwuds of: 4 Nef U aan All 
tude and Declination given, it be required to find the Azimuth; 
it is three Sides of an oblique ſpherical Triangle, iven to find 

an Angle, which, as I ſuppoſe, thoſe that 5 Survey- 
ing, are, or . to be nnn with, I ſhall not cxlarg 
= it. | 
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F Paint 05 by the ſquare Yard, mining 9 ſquare F 


| radical. wangen, 
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2 Ale 5 Wirk, and 28 a and. : tuft 
77" zhe ſame, the Dimenſions eing taken in Feet 
wah: Inches. © ON. \ 50 oY 10. aue * to Lag 1 & 4 


3 fa babes 
LASIENS tad gadgel ik-wark ee ONT N the 
Foot Square; bin © Plai pl i ro ; Watnoti and 


BAT 4 
15 And I Flooring by the 8450 Ta & ebe 16g. ſqyare | 


Fett. 
Back Gonk is ewf by tub K babe Iv] 'of 227 hilar 
Fer: Thar i o a Rod of Brick-work-is A Square, whote Length 
NN n. the Wall isa Bree 5 þ a 


Lyons he? all i is, e more Rods there ar in 
ms Mkt . e 1s E40 a ak 

ale K Multi atid Inches by. + ind 
1b. 2 — e them to a like- intire Denòmination: 
* Odferys, as: 2 general — that: Feet, multiplied: —.— pro- 
d: Lirighes;; ener . pro- 


+ duce e but Inches, 'mulcipied þ 15 Ihches, gjy T'yelfths 
of Inches. wo LET hunt iat SLA; 


I fuppoſe 1 need not mention;! that ways alt} 5 


Ses bo be meaſured may be afifightitd to. be made 
or Triangles, which is their Halves e 
Bons of theſe Oblongs taken and computed, by multiplyi ing 
* Pensbuby heit Broalsheþ EA amples i will hetier ei. 
zh od ban o: botiugs1. od 11 efl9V2 aon (J bas 501 
. 02 _ 2 8 dupild an 40 Lsbie amd? 4: 4 


2 1 72 1 
85 o Wer 5 1888 ä Inches 
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12 Ee : FEE 4 TON E ; LNG: as ce FO N 
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| 8 Feet. TY 


e 4 Fact * 7 87 4. Or-346 5 77 
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: Promis au 


, 00 bim..? | e 1 20262 tr 8 ay; 4 
* 2 | ei O 10 1 
5 8 8 The Were eln, al 
| T ; 71 81 mid 
Eight times 5 is 40 ee a ; ſet down 4 and go 3 Inches; 
$ times 7 is 56, and 3 Inches, which ſet down 4 Feet 1x 
Inches: Now Baring wd uftplie the Multiplicand throughout by 
8, I begin to multi ply by 45 2 4 times 5 is 20 Inches, 
ſet down 8 Inches, and ns 
that 1 is 29 Feet, hi .alſo {et down, and add the two ſeveral 
Products together for the of the whole. | 
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Example 45 Sepp 1 Ulster has done the following Work, 
| = it be required to caſt the ſatne up. © 


* n 8 Tauss Toches high, es feet 7 ue 


broad. n X 221 
"2 Windows; each 7 "Font 5 Inches bigh, and Ber. 40 
Inches broad. | 


1 Window 5 Feet 7 Inches high, and 3 Feet 8 Iackes __ 
Ihe. don W | B. aches. 
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Example 3. A Carpenter has made a Table of an oblon 
| Frm. 6.4 Length is 17. Feet 8 Inches, and Breadth 5 Pes 
7 Inches, which F would have caſt up, becauſe I am to pay 
li for i by-the Foot, „ ad 4, 


& > © ö 1 

a4 | . 7 4 
7 PLETE 4 "4 « * . 1 
1 F o / . « Ob 

f ; N / Ks . 1771 Feet. Tnches. ? 
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er x 
4 Tait 90 8 8 


_ Eran 41 have done a /Plaes of Wainkotting: that is 21 
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Example B. The Robf of a Houſe i is 97 Feet lan bog: 
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As to meaſuring Timbet, tis cuſtomary to girth the Tree in 
ſeveral Places, — to take a Quarter of the mean Girth for the 
Side of a Square; which Square, multiplied y its Length, gives 
its Solidjty, which though not mehematical true, yet Cuſtom 
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Theſe 3 by Tuelkths is . . is called 
Duodecimal Arithmetic ; for Inches may be reckoned Primes ; 
the next Sub- diviſion Seconds, and ſo on : and a Series 
of theſe Sub-diviſions may be conveniently noted down thus; 
Feet 17: 2 11” 10“; which is 17 Feet 2 Inches, 11 Twelfths, 

and 10 Twelfths of a Twelfth, and are thus multiplied. 
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Which 97 65 added to y own Hei ht, or Height of your 
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brought” lower than the Springs head, according to the ſtrait 
Water- Level; and therefore the Water may eaſily be conveyed. 
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Note 4, That in conveying of Water to an appointed Place, 
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may eaſily find the Height of its Riſe by ſerting up a Stic and 


wr t was 8 to be known, whetticy it is fible to con- 

ater from 1 8 Sp G, Þ te to 12215 A, in the Se : 

of 4 a Houſe at F, near the 
Bottom of 
Firſt, * — . — or Impoſkibility of it, as . a 


e itz as before is ſhewed. 


pring- head at A, along the Side of the 


Mountain to B; but there being a great Valley, BE, between 


of the Water'with a Deſcent from B, and yet to allow it a ſuf 
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a "Make: a Trench 158 or fal Ferduts dong or, if. onger, it 
A better, and; Jet it be a Foqt and a hal, br two Foot deep, viz, 


Depth and alſo of Breadth proportionable to the Quantity of 


Water ta he pe er by it, in order to be cleans'd; fill this 
rench about a Font thick from the Bottom, with Hurlock, or 
Obalk Rubbiſſi cut in Pieces as ſit fora Lime-Kiln; after that, 
All it three or four Inches higher with Pebble Stones 3 and then 
filb it to the Top with Gravel or Earth, and the Water, by 
Maining, through that Paſſage, 1 be: ſo cleanſed and purified, 
ih fol; or ſo. ſoftened, if it is hard, a8. frequently: Spring · water 
is, that it will be: dar either far: Wahn, mpeg K or e 15 
ne eee JU HY 
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that hes neareſt the ſaid Land, has its Surface ſo far below the 


lier e Full, if there be any ſuch thing, it 
San * that ater — from thente be oonVeyed with an 
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gh — Part of the River, 


Sur of the Landy that it cannot be brought directly from 
 atta of the!Rives wo rh&/Laidy yer by going higher up the 7 
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Len by the Water of the ſaid River, yet the Neto- Riuer, the 
taken out of the River Lee, and confined more horizontal, and 
ta an eaſier Deſcent; its Surface lies not only much above that 
of the River Lee, but above che Land by which the River Loe 
is bounded; when at à conſiderable Diſtanre from Ware; ſo that 

it might be capable of overflowing; the ſaid Graund. 
Sometimes Water is forerd by Mills, or other Engines: 
sometimes à Spring happens on the Side, or towards the Top of 
Hill, But, by Wbatſoever Means the Water is. procured, At 
or above the Level of the Hlace to he flowed, the Practice 18 48 
follows: ITY LO beg 003 ei Coe. Aal f 9. 1211 810 5115 21s 

| Having by Drains and Darts brought the Water to the Hill. 
eſt Part of that Ground which you would flow, you muſt cut a 
little Trench as level as you can gueſs ; (by an Inſtrument or the 
bare Eye) which Trench let be about nine Inches broad, and 
ſeven or eight deep, and fifteen or ſixteen Foot in Length at the 
firſt, laying the Turfs which you cut out cloſe to the Trench, 
on the lower Side thereof, with the Graſs-ſide downwards. 
This done, let the Water into the Trench, allowing it to run 
over at the lower End thereof. And thus may you ſtop the 
Water with a Turf, and cauſe the Water to run over in any 
D, TT | 
Now, in the making of this Trench, if you find that the 
Water will not follow you you: muſt, with a- Spade made 
crooked at the End, ſinkit deeper, and caſt out the Earth; and. 
in your going on, go deeper nnd deeper, as you ſhall find Oc- - 
caſion, yet not deeper than that the Water may juſt follow you; 
thus proceeding till you come to. the further Side of the Ground. 
And in your Paſſage, according as you find the Ground to fall, 
you may make croſs Trenches of about four or five Poles one 

| from the other, the ſame Way as is formerly ſaid, till you have 
5 made Drains enough. _. e 
| | Incaſe you are to carry your Water over ſome Ditch, Brook, 
or Valley, you muſt then make a Caſe of Boards nailed together, : 
making a Trough dere, through which the Water may run. 
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e Draining wet Lane. 
I this: wet Land lie adjacent to a navigable River, where the 
Tides ebb and flow regularly, the moſt proper Method of drain- 
ing that Land, is to make Trenches from that Place that is to be 
ined, to the faid River, leaving a free Paſſage from the wet 
ound to the ſaid: River, when the Tide is fo .low that the 
Surface of it is below the Water that is in the Ground to be 
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drain'd, for then the Water will deſcend towards the tall River 
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CHAIN ONLY. 


"SHEWING, . 


Hows to meaſure, plot, divide, a deli 

neate any Parcel of LAND, without the Trouble 
and Charge of any other Ins RU¹ůE but the 
CHAIN; with exquiſite Directions for Re- 
ducing, Mapping. Colouring, and finding the 
Content, after an ACCULALE and expeditious man- 
ner. 5 "Wh 
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1 e only be needleſs: — a A 0 e tos 

Men td praiſe an Art that all Mankind, know they can 

* peaceably without: Nor can it be leſs valuable 0 ta; 
147Yeting' it Is hear and a atictend dae World ;,F 


ſtinction and Bounds of their Land? | 
Mothes uf Invention, wo find the Aby 2 of the | 
Mies s O erhmwing⸗ which either ech away all their Bounds 
Marks, or fo:oovered; them with Mud, that they were con 
ſtrained to bring this meaſuring of Landed! e Arts 200 
honhoured much the Profeffors aof it. >; ono: * 

In bret, ache great 'Uldefulntf,” the pleaſant and ef 
Study,” and the wholeſome Exerciſe attendi mira tempted 
many to apply themſelves;:that-at length, in 75 No 55 bo 765 
nud) every Ruſtic could meaſure bis Ww˙ Land t N e 
be limited or confined within thoſe Bounds, 8 


"iy 2 into Greecæ b Thules, and was 


ne bim that being tod comprehen we a 8 . | 


the wrt 1995 of: Superficies only, it Was afterws 
Gedarſia, er the Art of Meafuring Land, whoſe Honour : 
the Ancients in general wasiſo-preaty that there needs ing better 
Proof than Platos; and not only Plato, but moſt, if not all the 
learned Men of thoſe Times, refuſed to admit any into their 
Schools, that had not been fuſt entered into the * thematics, 
eſpecially Arithmetic and Geòmetry. by 5 

12 tom hence we may ſee, how thoſe great Monuments of 
57 built upon ſuch ſolid Foundations, continues unſhaken 
ta ; which cannot be otherwiſe, ſeeing the Wiſdom of 
thoſe Defig ners appears evidently i in chufing Geometry for their 
Ground-plo 
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F | Romans fo valued and eſteemed this Lind of Learning, that they 
concluded that Man to be incapable of 8 a Legion, 


to meaſure a Fi ield : Nor did the indeed either reſpect Prieſt or 
15 Phyſician that had not ſome A ht in the Mathematics. To 
* which we may add, for the Hon * of our own Iſland, that there 


haas not likewiſe been wanting Worthies, both ancient and mo- 
dern, who have encouraged and promoted this noo Science. 


But, as it is needleſs to light a Candle to ſee the Sun by, fo I 
', _ ſhall not only 0 e all che hiſtorical | bſervations = this 
Wind, but ſo from enumerating the Particulars contained 
F in this Enchiridien, ſeeing the Title, the Index, and the Book, 
he ütſelf, will ſufficiently manifeſt the Performance, which I have 
| endeavoured to render ſo eaſy, plain, and conciſe, as well a; 
compleat, that I hope, neither the ingenious Practitioner, nor 
yet the induſtrious Learner, will miſs of their Expectation; eſ- 
ExaRtneſs: pA Fear rate it to Fa- 
2 191 #1 * IYOUHY 999894 
Fran (har cho/allTreatifesof this kind: #6quire Prac- 
tet and Experience, for their Life: and Improvement; yet, 
nepertlieleſs, it cannot be denied, but that plain Definitions, 


| Rules, Figur: Euplanations, c. aret not only 
previouſſy Aaty; but even alſo the beſt Preparative to the 
— Oh of Surveying by the Chain only: All 


wich conſidered, I thought an of this kind, — ſo 
3 ethodicall compleat, as well as and conciſestwould be 
Lebeptable! to the Public, much Pet 6h er 
Wort of any Author of this kind! already pub _ 
Emulation in Arts and Sciences, when 3 performed, 
__- without Scurrility and Reflection, muſt of nec tend to the 
Aduncement of Learnin and the public Benefit. | ( 
"IF 8 as the Reaſons for this: Eſſay are plaiuly ex- 
| 1 ſo if its Toes Hons — = 
due Acceptance probation from 
E abs each candid and — Roger) 
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poi FINS 7 Nh, NS in th a eas 
able Plainneſs and Conciſentſs, bin VASDTKD may be per- 
firmed iy the CHAIN only, without the Trouble of the othen 
graduated. I mts, preceding, viz. the Surveying-Wheel, the. 
Tauch ite, the Circumferentor, the Semicircle, the Pais. Table, the 
Frotractor, and tht Sactor : To ubicb, I may now add tio Peram- 


| bulatar,, a new Mathematical ical In/irument,. adapted to the Surveying: 
| of. Land, as well, as the plotting of \ remate Objects, ending Din 
| fances and Altitudes both acceſfiblꝭ and inacce/ſuble. 
: Now although all and every of the aboveſaid Inſtruments (exceptin * 
2 
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4.4%) are particularly , an the: 

preceding 5 and indeed ſ(amengſt mam othert) are eſteemed. the 

v beſt; yet it us , 2 that in Practical Surveying, YT of theme; ' 

4 require likewiſe 7 Help of the Chain or raking Lengths, &c. — 
wi ſhews it to be herein, not Ge) an In 5 particularly; butreven 
| — — ty ally uſeful; and, as fuch, it is here ſelefted, and 
ahmen fo Oe 8 2 the following Reaj a ; 


wy . e be "ut 8 
r Peahkre, or other Inftrument, ar above, to rate the Leal, 


Za 0 Trapezium, 5 exattly, as to he juſt rial to four 
or F not, to 22 175 toll he — the Error > Now, in MY 

I ſuppoſe,” all will allow, that to take with 750 % Di- 
agonal (or beth, F you pleaſe, rh mot always neceſſary) is 23 
M27 # correct the Wark; and if fo, the Angle will hereby 
* termined, becauſe the thi ee ' Sides of each T1 riangle i is given; and con- 
cl 825 on ent for vr taking Angles is rendered thereby altoge- | 
1 7 4 the my conratied the Uſe of Brun are. © ep 
id 2. 125 eaß bot to learn and 15 By ſince it res * 
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_ clid's Elements For be that can but add, ſubtraf, multiply, and 
4 227 45 is TED qual; fied. with, Arithmeticy. a attain 2 64/6 


1 aforeſaid require, not only. the beſt Explanation, but &ven alſo an 


| 2 Uſe and Application. 
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Surveying ;  ſpetial "when we 


Wy Per 
art ordinary C * £ 
fog wy ereas, on the contrary, the other Inſtruments 


acute van and Apprehenſion, | 7 the ready under flanding them in 


f is the c eapeſt way 25 it requires > e ord 
in; u on other 


that leads the Chain) on 
u, or more, to attend with the Tee which herein may be 
2 and ch ge. tho needleſs : po as Ar, ore and 


N e whe mate ther 
_ wind Semicir, 1, hu I Seeler, — 2 7 les — 


Ke 


an ue, © e. bim "woe"? f 
a PR Here" 
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iments th Take" Ang be obliged ta take 

Lo "woſe 1 Pues * rue or 5 egulay Polygons 
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that th Ti » 
wt. which mig at's 1 =: 5 


4 rat irrer. in the Baſe 9 
g alfred i in Lig OR is cuba 


8 


lu extant; ond. 


be ARGUMENT: 


| & antirely needleſs, becauſe Angles are herein W pads od 


required. 


And pat, 4% this. Compendium. oil he thoug t imper 2,1 


| Fa ſoewn the. Learner, how any acute or obtuſe . le e ocea- 
| r the Chain or Pole, according 1. "the bet Ihe bel 
þ of 


taken, by e1th 
122 — e alſa inſerted cquciſe Tables, by the 


aubith, and meaſuring three or. four Poles on a 8275 Jo 
VInſpeatian — en W ah the EY 8 


Encloſure is, fo. large, an con equently : the Biago ndl-Lings tereip 
contained. ſo. extenſevely long, that you are dulyaus. jaf... carrying th 
in in df 
in this Caſe only, it may be needful to, ure. all f * 
Sides round the Field, — N 22 ij 1525 ines * above- 
faid, according, to the Diredtions following 
5. It is moſt convement ; for its 3 ( when folded ) /o 205 portable, 
as to be contained in your Packet ; 3 which ſeveral of the other luſtru- 
ments, as aþoveſaid, require a Perſon to be nr Bearer > Yea, not 
only ſo, but it ſometimes happens, that the Surveyor, living ſo remote 
from any City or great Town where thoſe Inſtruments can be had, 


that if there was no way to do without them, * 5 ometimes pos- 


on 15 Work moſt Part of -a Summer for want 0 them, and per- 


aps loſe the doing Hit at laſt ; _—_— put Caſe at wo ft if all 


t a flen- _ 
der 2 of Ingenuity, that cannot (upon Neceſſity) make binfeff 4a 
Chain, ſeeing there is M ire to be had almaſt in every Market-Town; 


Inſtruments and even the Chain itſelf fail, he muſt have 


where, likewiſe, he may have a Pole made by 4 Foyner, according to 


the Directions herein contained; an therey, without any other In- 
. ftrument;, may be enabled ta fig 


FE Arap many hundred Acres of 
Land, according to the Method taught i in ha Bool. 7 


6. It is very advantageous, upon this Conſideration; that there 


are many in the Country, that have not had Opportunity or Ability 8 


a1 4 
dn Angle, either. internal or external ; eſpecially, A the Ft 


raight Line from one. angular. Point to 7 8 


* 


to acquire ſo large a Share of Mathematics, as to be verſed in the 


ful to themſelves! or their Neighbours, if by the Country E Jucation 


Mature amd various U $ 0) Angles; and yet would be glad to be 1% 


they have had; they 275 perf \w Sh rm the Art of Surveying with as much - 
120 


Safety, Truth, and n, as thoſe that have had a great Charge 


of Education See upon them: For, indeed, if often happens, 
tbr thoſe robo are born to (or have acquired) | /uch plentiful Fortunes, _ 
as to allow them a liberal Education, and a genieel Maintenance, 


ae thought above the Slavery of an actual Surveyor ;. and therefore, 
ingenious Perſons, tho Us lower: Circumſtances, and whoſe creditable 


Living depends their Induſtry, are the likelie/t Perſons (if they 
can be thoroughly dae ) to engages in this labori 10us 8 5 


and for the * of ach thut ä is chiefy intended, thoug 
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The A R GUM E NT. 
it is Mered to the Examination 
of 3 able Mat ematicjans. 1 
ut,” ſecondly, There are n and ingenious Men, 
5 erfland he Uſe of Infruments and live where they may be 
FA 524 , Who cannot pare froe, fix, or eight Guineus for a Theodolite, 
or fifteen or fixtten for a new invented one; "beſides Plain-Tables, 
'Semicircles, Protrattors, &c. and yet could ſpure Money to buy-a 
Chain, ar (where they cannot be had) Wire to make one 3 and 00 a 
rung Pale :' And theſe are all the Inflriments neceſſary i in 
Surveying, qecirding to this Eſſay ; which,” if well underflood, is 
| ox nk Perſon, the" but of a common Capacity; to be 
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Study thereof; becauſe its Exerciſe is ſo plea- Bo 

ſant}ivholeſome, and innocent; as well ab in- 

. + finuating For we ſeldom find a Man, that 

ü bas once entered himſelf into the Stud of 

p Geometry o or Geoder 19770 * aſter lay it Wholly aſide: Sd Ha- 

| tural is it to thi Mind en, and ſo pleaſingly inticing, that the 

5 | Eythag breans vugt t FE rag to bs only a 2 

vor calling as ir to mind, "Thing s formerly learned: So that we © 

9 fafely ſay, none but unadviſed Men ever did, or do no- 
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. long or linea eaſure in Surveying, you are to under. 


| Band; 5 when the Le ngt th of any great Denomination is given 
Name, 


reduced Into a le and Specie equivalent, then 
It will follow, that ſo 2 as are contain d i in that 


eſſer Name, when placed 
be ary equal unto the f the greater, from whence it 


ED to thoſe 10 00 * 125 Which ſhew, 


Jantities. 8558 9050 ies, the 
5 Aar: th uantities 


theſe Quantities wilt be 
that ax equal to one and the 3 Ns are ana to one an- 


other 
2, That Quantities may difitt i. theit Name or Specie, yet 


eable to their. Dimenſions, wills | | able above, 
8 that y "is ene n Lengt! „ is 1 Eink; wad 
Lnks, or — Inches, is 1 Foot; Feet? is one Yard; . Yds, 


Jene Fele ur Berch 3 4:Boles-6x Pordhegds' 2 Chain Gere 

$0 Gland: in; in Length is 1 Haglalb Mite Statate Meaſure! 
it de if you weuldkndW: bow-many” Peet in Length is 
—— in one Perch, orin n / Chain, 0 in- Mile, the An- 
fer for each of them particularly in their Order, are 16.1, 


and 5280; found readi ſpeRjon, in looking on the 
EN and Side of the Table W. de age the two Names given and 


22 and, i A 5 "NPs" V4 Meeriſigx * Anſwer 


* 


POL 


| To fad arith Sis by Met ip | 
WV eee | FT 5 by Sar 
911 „ n ; | 


8 wy 
1 
— 


»% 


„ * . 


2 AT - 


if 
+ 
* 
| 
| 


greater, which being 


equal, to an 
— — e is i Anſwer de- 


| 5 * 1 a Ce iſe thus: 


; ves of the 3 — and the ela 2 
F 91855 be the RY ſought. | | Kup 


on ” 8 iy a6 * 
0 1 


2 ; ads 02 Us Bar of AT Iutbo9n's 28 babsi wits N90 


e e in'a ſtraight Line, will 
ngth o 


e —.— for he Nos Þ Abbe or or eters 


Y Sogn by the cue. 305 


| 25 Example I. 8 | 
"In gne Mile (according to- the Table) is am, 63360 
Mes, To know how many Inches i in e is e to 20 
| LES. > * . i 


{ 


4 5 4 3 4A 1 


n Anſwer. 1267200 Inches, 


E aplanation. 


In this Example, according to the firſt Part of he Rule, [ 
multiply. the Inches in one Mile (viz 63360) by the Number 
of Miles Ser dee Boers ip Product oY nn 3 | 
is the Ae | | 


2 7 


Kerl I. 


"ma mas ny Gunter's- s- Chains, Perches, Yards Feet, and Inches, 
are e in 20 Miles . | 


20 Miles. | 
2 PD a N : 2 ; 
> I * 80 5 „ 8411 
* ; , . ; 
. 1600 Chains. | | 
- * | , * $.. > : , 3 . 
p | | | 
214 gt ken 33 P W N N * 
[ i K 5 
„ 21 £96 Ty 351% $0 ww | | 
$ 33 . 5 — 5 ” > 
\ c 32000 ; 1 5 
| 3200, X Y LP 
8 
K. Yards 23 
. ED Fs _ = 2 X S 
I ET Inches. 
! he went 11 a * LE 7 . N 
ins E 
} 4; * . - 7 5 


kHlece ine given Number 75 20 Miles) is multiplied by the 
next t inferior Denomination * * — Product is 
| . e 180% 


5 1 4 — a : 
1 — + Jn . 
* „ A { 
Pp \ 
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the Quotient, the 
1 n , 


of 
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1600 Chains ; which being multiplied by 4, becauſe 4 Poles or 
Ferches is a Chain, the Product of 6400 Perches; which being 
multiplied by LED takingin half the Multiplicand after you have 
multiplied by 5, becauſe 5; Yards-is one Pole or Perch, the Pro- 
duct is 35200 Yards ; which being multiplied by 3, becauſe 3 
Feet is 1 Yard, the Product is 105600 Feet; which being mul- 
tiplied by 12, becauſe 12 inches is 1 F oot, the Product or An- 
ſwer i is 1267200 Inches, as before. 


* f " "FP 
f 


da, FR Lon 2 any On. given i in an  inferiar Nane, to 
find (by Log only ) that of the Yupert ior, which ſhall be agree- 
5 to the ſame, __ differing in Name and Specie. 


RULE. 


This is exactly the.Converſe of the laſt Rule; and, as ſuch, 
requires that the Quantities given in any inferior Denomination, 
muſt be divided by ſo many Units of that Name,” as are equal 
to an Unit of the greater Quantity ſought, in one to find in 

Number defited.” | , 


> 3 epoch eas * 


— 


a. 1 , 4 . Fi « 
PTY 1 


E a UI. 


In an Engliſb or Statute Mile there is contained 62260 Inches 
in Length: To know how be 8e. ſuch Miles are _ unto 
1267200 Inches ? | 


Anſiuer. 20 "Mites 


63360 ) 1967508 0 20 Miles. 1 
I 
TS. - | Bp 


Rem. (9)3-., 


Si X -. 


TE n wes 


„eee, 


In this Fsuplez or any of t 9 like Kind, it may Weberei 
that the Number given in the teaft Name mentioned (vis. 
| 1267200) mult be divided 87 7 0.08 1any Particulars of the fame 
Name, as are equal to an ebe greater Denomination 


-foughr. (vig. 63360) the Ck tg. 20 Miles is the Au- 


wer delited; and conſequentlyy th enn ef to tie 
ift and 2d Examples. | 4 


. 
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| Sewing how many Feit and Parts of oe, alfo how many Perdhet 
and Parts of a Perch,” are contained in any Number of _ 0 
and ur * ane Link to one hundred Chains. 
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Tanks II. 
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ee <2 461 — TG OT HT Hen 
040-7. 8.0: 2. 3 2 
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0 10 SD. | N 
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5 es | 8 
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1-01-32: ones OR: 20 1-6 
301.98 0.12 || 43] 1298 ra 
402.640. 16 41 264 | 16 
583,300. 0. % ,, 5 330 20 
6] 03.96] 0.24 6] 396 24 
7 | 04.62 | 0.28 7 462 | 28 
1 $8] 05.28] 0. 322 8 528 32 
905.94 0-36 91 594| 36 
Io 06. 60 O. 40 | 10 | 660 |' 40 
20 | 13-20 | 0.80 | [( 20 1320 80 
30 19.80 ne | :30 | 1980 | 120 
40 26.40 f. 60 [40 | 2640 | 160 
50 33+ 00 2.00 50 3300 200 
6039.60 2.40 60 3960 | 240 
oe 24.4% .20,] 2. 80 70 4020 280 
052.80 3.20 805280 320 
90 59:40 3-60 | 90 | 5940 | 360. 
100 bs 'OO- ed Bi 100 6600 | 400 
r TO 1 . — 3 5 * 3 FEA 
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"Ls hom: how: many eren are — in . Mr. Gunter 4 
| N . 1 Ks Ap its 
11 RULE. 


Lock bode he Title Chain for the given! mee, (viz, 30) . 


and right againſt i it . Tit] wat ſtandy the of Feet 
5 > WY 1980. | 2 
oy Ly '* 5 E e II. I | 
Tow many Poles or Perches are contained in : 89 Chain of ; 
Cunter's? Aue, 1 —— — 


3 general Re Rate for for otving Eranphs 2 th Toth. 
Find ways thei ren KI (HS under i its Name: or Title, and 

then againſt it, under the? Na e * 2 for,” - a will find the 
Number (fought. be = 2 


N. B. Fo or . the ready 1 0 this Thats, the Regder will 
find, it t6 conſiſi of two Phrts, whoſe Figures are both alike, 
45 4 fe rent by Points; 5 reaſon > thi firſt three Columns 

le Pectien oh an Number of Lints in Feet and de- 

= 7 $ 55 a. Pot; and the other three Calumns diſcover, 
in bole; unber 3: te Feet nd Frrabes _ mw 0 7 
berg 2 100 inciſ⸗ Mt = <4 | Þ 


: _— — 
; oF -f 


# 10 


Na by Miene TRIP Feet, and 


To find | 0 the 
decimal Parts of a Font); VA the Number pf. Perth aud deci- 

mal Pires Xa a: 4 ets Ot fag in opry.. 8 of Chains In 
and Link „ | tain 
7 . — en, 


"ROLE 3 


When i it ARE that the Number of Chairi or Links given, 


cannot de Ing at once in the rg then may they — 
| nient!y 


Ce 


Sum will be the Number d 
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niently be found ſeparately. with their correſponding Numbers 
ſought; which being . orderly placed and added together, their 
Or otherwiſe thus: _ | 

Let the Chains and Links given be always made Multiplicand, 
and the Number of Feet contained in one Chain (viz. 66.) the 
Multiplier; then will it follow, that the Product, after two de- 
eimal Places are cut off from the Right-hand by a Point or 
Comma, for the Links given, will be the Feet and decimal 
Parts ſought ; but when it happeneth; that there are likewiſe re- 
quired Perches and Parts of a Perch, equivalent to any Number 
of Chains and Links given ; then, in this Caſe, the Number of 
Poles or Perches contained in one Chain (viz. 4.) muſt always 


be made Multiplier, in order to find the defired Product3 or 


Number of Perches, &c. fought, t. 


E E 


In 95 Chains 76 Links, how many Feet and decimal Parts 
3 — — 495 1 7 


of a Foot? | | 
i. Chain, -- Piet. Parts. 
. 5 f 90 35940 · oo 
5 : 2 [35 =" 1990-00 
Links, 1 1 
C 


55 Added Sum = 6320. 16 
Auſiber 9320. 16 Feet. 


> - Y, = 4 47 2 4 9 
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p ; 4% * 4 x" i N — 6 EY g 
"= of "4 * . ; 1 9 8 > & - 5 tf 4 . * 
. 6 i * N 8 - 
e LETTING / Coe 
- N p 8 N * * % " 1 +4 $7 us 


In this Example, 90 Chains is * by the Table to con- 
ain 5940 Feet, and 5 Chains 330 


lion is found to be 6320. 16 Feet far Anfwer, as above. 
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5C Feet: Alſo, 70 Links con- 
tans 46.20 Feet, and 6 Links 3.96 more, whole Sum by Ad- 
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9 Alſo, by Multiplication, 95. 76 Chains the given Length, be- 
ing multiplied by the Number of Feet in one Chain . 66) 


| the Product i is likewiſe 6 320.16 Feet as before, 4 * 
Or thus, | 


hed 
3 \ 
4 s * * " 4- 88 
f r 


| Chains, Links, | A IL 
ties He BT 5146; go: 52% inde $f pin, 
FF _ 66 = Mr. $ | Tak; 
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: e ; : 1 1114 # 175 
3 8 . 8 57456 ; 14 | 
bs, . | * * A ? a . 6 ; p a ; | 
1 De I 5745 IT r . * 
5 i 1 
8 a 1 14 „ 


oo role 6320, I 55 Anſwer. 


WE 


- How many Perches and Parts of a Perch are contained in 69 


I Chains and 57 Links? 
3 Anſwer, We: + | . 


Cbains. Percbes. Parts. 
of $545! 8. 8 U ; 60... — 240, OO 


1 * 5 36-00 
* 8 Z ATT 1 3 
=_ | | Links, 1 Ti. | 


-2 OV 
0.28 : 
1 ; * Te. 2 hots _— ; 
460! 895 — 275 28 


. 


: . — 


or This Example ſhews from the Table that 60 Chains contains 
240 Perches, 9 Chains 36 Perches, and 50 Links 2 Perches; 
| Alſo 7 Links 0.28 Perches. The Sum c of whoſe Particulars are 
= 278.28 Perches, as in the Work, 
Alſo, for Proof, 69. 57 Chains being aultiplied by 4, the 
h 


Number of Perches in a Chain, the Product is likewiſe the An- 
, wy or N uber defired as before. | | 
5 I 1 Or ba, Kal: 5 = yan 1 5 


wa ks Chains, Links | 


ee RAS” 1 
. 5 . 1 — he 3 ran. 


; Product =' 278.28 = 7 
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8 + C r. III. 


14311 III. 


Showing how many Chains, Links, and Parts of a Link ; elſo haw 


many Perches and Parts of a Perch are contat ned in any Number 
of 4 Feet from 1 10 10000. , . „„ « 


| ks 


| Feet. | Chains. Links. Farrs. . Te Tarte. 
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This Table in its Uſe and Application will evidently appear 


in the Manner following. 
SS , 5 #4 k = © I. £5 r 3 ** 
* N — * ; : wi 4 7 4 1. 
d 


4 223% 2 * 1.8 o 5 ; 1 JJ A ea ard f | 
| © Having un Number of Feet given in Length, to find rradily by In- 
dhaꝛkkion, or dtherwiſe, the Number of Chains, Links, and Part 


7a Link; as alſo, the Number Perches and Paits of a Perch 
' that is equal thereto, or contained therein. | 


4 { 
2 * 1 —— 
. 


* * 
2 — 


. 6 J I 1 IH * * + # 8 5 
Sd > 4* | ; : : 5 
* = 8 V g ? . 5 ' xs : 
Os V * I * 7 "a , - « . ** 
* 8 * * 4 b Fl . N ; : 
2 K * # 4 i ; Z 
* 8 ' , ; : ” ; 3 
3 + 2 ? © & : „ [ * * 
«s - K * « oy * 1 - 


5 S neat deux dt * 

3 Hirt, When the giyen Number of Feet can be found at once 
in the firſt Cblumn of the Table on the Left-Hand; then the 

Number of Chains, Links and Parts of a Link, and alſo 

* enter and Parts of a Perch, ate immediately found by Inſpec- 

We. i tion only ; b ung za Eye dir ectly forward in a ſtreight | 

Lll..ine from the given Number of Feet; you will thereby diſcover 
te Anſwer ſought in all its Particulars j according to the firſt 


BY 
F $18 


[1 $zcondlyy If the Number given cannot be found at once in the 
ſiuſt Column of the Table on the Left-hand; then, id this Caſe, 
pyou are to find it in Particulars, which being added together, 
= the Sum is the true N umber ueſſred. See Example 2. 


* 


8 


— 


00. eder use 
F = | EE 0 462013 

Ie, fiſt, the e avenge of Feet have annexed-unto their 

Raighit-band 3 or 4 Cyphem, with a Ppint prefixed, which being 
— Aduͤivided by the Number of Feet in one Chain (viz. 66.) the Quo- 
tient is Chains and decimal Parts, whole two firſt Places of De- 
SOS ae. on the Leſt- hand, muſt be eſteemed ſo many Links; and 
„ tthe Figure or Figures remaining on the Right-hahd, will be ſo 
many decimal Parts of a Link, which when multiplied by the 
Number of Perches in one Chain (biz. 4.) the Product (after 
the Whole decimal Parts are cut off by a Point or Comma) 
are likewiſt ſo many Perches, and Parts of a Perch repreſented 
by the ſaid Decimals. Or having any Number of Feet given, 


8 3 
* . n 


che Perehes may likewiſe be found, by annexing thereto 3 or 4 
& "Cyphers-with a Ebint prefixed, as before; and dividing the fame 


deci ally) by le N timber” of F cet in one Perch (viz. 16.5 
- Feet) the Quotient is Perchies and Parts of a Perch. See Ex. 
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alſo the Number of Perches and Parts of a Perch that is equal 


wards the Left-hand ; then directly forward, you will find the 
| Anſwer in all its Particulars, as -above, T his is ſo obvious, 


Link; alſo how many Perches, nd. Parts of a Perch, are con- ; 
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7 


8 ; . 


To ws how many Chains, Links, and Parts of a Link; 


TY 


unto, or e in 909. Fo 84 88 
eee 
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4 x ; & >. -% 
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„ Chains Tm. ren. ee. rar. l 
N IN 


Arfoer, 13 — 63 — 636 : . $4 « 545, E. A 


i —— © 3 
Having found goo Feet i in the firſt Column of the Table to- 


that there needs no farther Illuftration. 


6 20. 


Rune 70 | 
In 11500 Feet, how many Chains, Links, and Parts of a 


tained therein ? 
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. ene 
44. LT 


Feet. | Chains, | Hatz i of Lin: Pere. Pts. of Pere. 


10000 = 151 — 51515 = 606. od \ | 
7000 = 106 — "6.0 bo = 424 . 242 } 
AS, 27 i 2 3 =, See 
F177. RE 2s 
| r , * befy. 
Sum 17566, 8 mY — wy 70 ee . 
| Os 1071 2 * 8 


f 
odmeV4} ad; £1 anviict 1 
ae . be . e 4848.79 : Sh 4 6 
rr 25 00 "I 
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Or thus: 
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Remains — ( 56) 5 ; 


Explanation on. 


OY 


'In Fhample' 2. you may obſerve, "that + as the whole "PINTO 
of Feet given (viz. 17 546) cannot be found in the Table at 
once; ſo it muſt be found in Particulars, according to the Me- 
thod eat. Or otherwiſe, the ſame, as well as any 
other Number Nen may be effected by dividing the Feet pro- 
ſed, by the Number of Feet in one Chain (viz. 66.) the 
5 a is the Number of Chains and decimal Parts of a Chain 
(viz. 265.8484. Chains) which being multiplied by the Number 
of Poles or Perches in one Chain (viz. 4.) the Product is Perches 
and decimal Parts of à Perch (viz, 1063. 9 36 Perches) accord- 
- ing to Yariety 2d, which lee. | 


| 00 | 


0 ae 35 the Ca. 
r UI. r 
- tos many Poles or Perches do 12769 Feet make? 


Feet, Perch, Pts, of Perch, 
I0000 = 6006. 660 75 
2000 
700 = 
60 : 


r I” _ - 
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= 1 2769 
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Or thus : « oa 
Perc. Pts, 
16. 5 age 773 773.878 
e, N 


n 
1155 
1 «O40 
INES 
I450 
1320 
1300 
1158 
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| Remains. 751 (30). 
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dee. 75 877 Perches are contained; in 14769 F F ect | 


As the Table diſcovers the W of this Example, aq- 
| ey to the preceding Work ; ſo their Sum is the Anſwer de- 


fired for « Variery firſt ; 3 then for Proof the Number of Feet given 
- 5 (vix: 


n p 
| l = iQ , * = IC M 
_ Dee: - . r Fs 2 — 9 is \ —__ @ = = 
i = 8 6 _ 2 y 4 9 * aF 1 = C 
6 = 8 " * 1 8 
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_ (viz. 12769) being 279 by the Number of F eet 


in one Perch (viz. 16.5) t likewiſe the Number of 


Ferches gh dv daf 12 2 above. u e 


Oy 8 Lan Suvinribiat & . 3 | 


1. Having by the 1 Tables and their Explanation 


| ſhewn the Uſe and 2 of linea} or long Meaſure with 
regard to Surveying; 


ſhall now likewiſe explain thoſe in Pla- 
nometry, or the Me ener e Earth, lo far as It 


relates to Land-Meaſure., eee == moe 


* 


2. In Geometry, a Superficies is the ſecond kind of Magni- 
Pieadch, but no Thickneſs; 


and is produced 5 od Motion of a Line, as a Line 1 is by the 


gth and 


E Py 
\\ * 3090-00564 "A c 81 


Motion of a Poin 


3. The Extremes or Limits of Uipebeies are Lines: hed | 


under the Definition of a Superficies, may be comprehended all 


Fo. Figu ures or Forms whatſoever in rh; that can be limited 


unded by Eines. Hence it 4e chat the Content of any 
| Superficies is ſaid to be found, 8 we know how many Square 
Feet, Perches, or Chains, Se. are contained therein, accord- 
ing to the Dimenſions of i its Sides i in any of thoſe Denomins- 


tions given. | | Ver! 
. O OO x 


4+ In Surveying, the Kinds and Names of Superficite are as 
yarious as they are numerous, acterding to the Form or Figure 


they repreſent, ſeeing they may be either ee Pa irregularly 


bounded or limited by any Number of Sides or Lines, anger 


reicht, or curved, or both. 972: 


ane re. ora * 


a the 1 3 kinds of Fi gures in Plinometry, ne none 


repreſent E Eye a Square Foot, Perch, Chains, &:..more 


intelligwyy, Man à Geothbttieal' Square or. Oblong;: divided 
into any * umber of = Fig Parts aligned, OY to | the fol- 
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% find arithmetically,. or by the Pen, the. Length or Breadth of an 
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orderly on the Left-hand of each Stroke, Point, or Comma, fo 
many Square Roods and Perches, as well as the laſt Remainder, 
to be ſo many decimal Parts of a Perch. N 
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Perches, as above. In like manner all other Exam ples of the 
like Kind are performed, when meaſured þy Mr. Gunter's Chain. 
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The Conſtruftion and Uſe of th Tas LE. | 
Having any Number M Iguare Prrchts Ave to find by Inſpection 
or pay? by Addition, the Number of Acres, Roods, and 
Perches equal thereto, or dontainadtherin. _ 
r Whos Lis 1, 2 oat 
Let the Numder of Perches given, be found in the firſt Co- 
jumn on the Left - hand of the Table; then directly againſt it, you 
will find orderly in the other three Columns, the Acres, Roods, 
and Perches that are contained therein, according to Example 1. 
But when it bappendth chat the Nainbet of Square Perches 
given cannot be ſound.· in ti once then, in this Caſe, 
you are to find it in Particulars; which being added together, 
their Sum is the Nutuber of red, See Example 2, 
and its Operation. 1 | | 
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The TABL Yn conſtrued and applied. 


To fol "readily from the Table the Number of Acres, Roads, nd 
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D. — and Uſe of the TABL E. 


This Table contains orderly the Chord of every Angle, from 
I to; 90 Deg 5 incluſugly, and to Radius 100, the Links in a 
Gunt#x's Chain, equal to 45 the Arch of a Lire, or 6⁰ De- 
grees upon the Line of Chords. 
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1 to 60, inclufively ; and in effect is only a Table of natural 
Tangente, to Radius of one Chain or 100 Links, and to every 


Degree cotreſponding thereto; which is ſo plain to thoſe that 


underſtand the Uſe of axtural Tangent, that x no more need de 
ad of them. 15 | : LD 0 
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to Menſuration and Protractien, as follow. 

3. A Right-Angle contains the 4th Part of a Circle or 90 
Degrees j1cwhich always hapnẽ ns: when dhe Line falls perpen- L 
gdiculariipan;the End or Extremity of anothęf : As for Hurſtance; 70 
ſuppoſe the Length and Breadth of — is fpqual Kul 
that each of them contains 1 Chain, or 109 Links, yet ſo poſited, 
that they become Wat to one es by meeting in 
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ally one * e 35 yet. never 
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5. Ah obtuſe Angle is-any Number of Degrees, &c. more 
than 90, or leſs than 180 Degrees, or the Semi-circumference 
of a Circle: For if the Space or Diſtance between any two 
Lines or Sides of an equal Length, by which it is bounded or 
limited, is leſs than'go . it becomes acute; but if juſt 
0 Degrees, it bècomes a Right- angle, as above and if any 
iſtance greater than go Degrees, &c. and leſs tham 180 De- 
grees it becomes an obtuſe Angle, becauſe it contains one Right- 
angle, and one acute; but it can never exceed two Right-angles, 
or 180 Degrees; becauſe the two Lines or Sides by which it is 
bounded or limited, are fo far extended, that they then fall into 
a ſtrait Line, and as ſuch muſt needs ceaſe to be an obtuſe Angle; 
ſeeing it becomes then the Chord-Line of a Semi- circle, and 
conſequently, the Diameter or longeſt Line that can be drawn 
crols the Circle. Re BR 9 gf 


To | | _ . | we — — 
) ag 
f / * 8 E C . : II. Lf 
J know in the Field, if two Lines or Sides meeting 
[ 


together at the Extremity. of their Ends in a 
perpendicular Way, does truly form a Rectangle, or 
ET any one of the three Station-ſtaffs, as aforeſaid, be fixed 

| perpendicularly at the angular Point A in Fig. z. then it 
wil follow that the Length of the Chain being extended from 
thetice upon each of the two Sides given, that bounds-or limits 
the ſaid Angle, until (by Suppoſition) it reach to and /; 
where a Station-ftaff at each of thoſe Places may likewiſe be 
ed: T fay, the Diſtance between e and / being meaſured in 
2 Right-Line, by either the Pole or Chain, will diſcover the 
Chord-Line or Subtendant in Links and Tenths'; which if it 
lappen to be either exactly, or near 141 Links 4 Tenths, equal 


4 0 go Degrees found by Table I. you may then truly infer, that 
fol the ſaid Angle, 'and all others of the ſame kind, depending up- 
Ea che ſame, are ſo many Rectangles; but when they appear to 
u- be 12 128 3 0 — I IN 3 83 18 3 — — 3 ' 
ele than 90 De rees, they can he eſteemed no otherwiſe than 
deute Angles, Sf ing to the ſaid Table, as before deſ- 
ne) 95 | | n s, be mers, n Bg oe b atk 1 „ 2 
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Sides parallel and equal; to know if each of its Angles are rec- 
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at A, is a Right-angle, equal to g6 Degrees; found in the Field, 


Meaſure of that Angle ; which being found in Table I. you will 
muſt be noted in your Fi 
x. 2. For Protraction, when you Turm Home, you are firſt to 


Suppoſe a Field in a quadrangular Form hath its Oppoſite 
tangular, as well as equal one to another. See Fig. 3. and it 
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1 Explanation. 


5 1. In the Figure above it may be obſerved, that the Angle I. 


by extending a Chain containing 100 Links in Length, from 

the angular Point A, where a Station; ſtaff muſt be fixed, until I als; 

it reach to terminate ſo far as e and /, upon the two bounding WM and 

Sides or Hedges B A, and A D; then will it follow that the fron 

_Chord-Line or Subtendant (vis. ef = 141.4 Links) will be the a 
ur 


find it to correſpon cnn with 90 Degrees, as above, which 


X dtaw a dark or obſcure Line upon Paper, &c, where your an-: exhjl 
W734 1 may be fixed or aſſigned as at A; then _ ken 


or 
100 


om a Scale of equal Parts, the exact Diſtance of one 


| | - 


/ 


Of Surveying by the CHAIN. 343 
100 Links, and placing one Foot of the Compaſſes in the Point 
A, as above; let, with that Extent, an Arch near ſo large as a 
' Semi-circle, be deſcribed, fo that the Extremity of one of its 
Ends may juſt touch or biſe&t the dark or obſcure: Line given; 
then taking:from:theſame. Scale the exact Number of Links, &. 
noted in your: Field-book | (viz. 141.4 Links) and let this Ex- 
tent be ſet off exactly upon the ſaid Arch; making ſuch Marks 
_ as e and /½, ot the like, where the Ends of the Compaſſes fall: 
Laſtly, from A, through thoſe Marks, draw the Lines AB and 
AD, which. will. conſtitute the Rectangle defired, as true, if 
not truer, than if it had been taken by the Semi-circle, City 
cumſerentor, ot Fheodolite, 1 4 00 => nn eh 
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N. B. In a quadrangular Field, whoſe oppoſite Stdes are parallel 
and equal; if a Reftangle ſhould be therein contained, all the 

eher Angles mufl conſequently be equal to it, according to Fig. 3. 
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How to meaſure accurately in the Field, as well as 
protracs exactiy at home, any acute Angle what- 
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1. THE Field Performance begins with the angular Point 

4 at A, as before; then, having there fixed perpendicu- 

larly a Station-ſtaff, let there be meaſured'from thence a Chain 
along each Side or Hedge, which, ſuppoſing it will reach to g 
and 7, then with your Chain or Pole meaſure in a Right- line 
from g to ; which allowing to be 86 Links for the Chord- 
line or Subtendant ; Then lookis in Table I. for the ſaid 
Number, I find the neareſt to it is 86.1 Links, whoſe Degrees 
correſponding. thereto are 51; which ſhews that the acute Angle 
at A is only 51 Degrees; ſeeing the Fraction need not be re- 
 garded, becauſe the Degrees, in this Cafe, are generally near 
enough to protradt by; eſpecially, if the Field-book do exactly 
exhibit the ſame, as b 2 | 2 
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+ ami Havidg found ur ee in the Field, as above, 
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your: Prot faction at home muſt likewiſe begin with the an ular 
Point n, ſtanding im ſome convenient Part of ene Lin 
BA then having taken from your Scale of equal Parts, the 


Length of one Chain, or ro Links, with that Extent let one 


Point of yvul Compaſſes: be:fixed ãn the angular Point A, and 
ſtrike an Arch at adventure, ſo that it may —＋ the obſcure 
Line B A. Eaſtlx, the Extent of your Chord-Line or Subten- 
dant (viz. g 9 = 86 Links) being raten from the ſame Scale of 


equal Parts, and applied to the ſaid Arch; ſo that one Point of 


Naum. Com. all reſt, as it Nad in tho Point Z, and the 
aut in 9 5 ing drawn from i the angul 29 A, thro' 
47 the ines BA and CaA,. which. i nde lb 


ITN BA equal to 51 Degrees, or c "Chord 1. ine 
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28 Links, ” in Table I. and Fig. 4, which ſee. 
In "like Manner, may all other acute Angles be ſo meaſured and 
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as aboveſaidQ. — — 
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In Fig. 4+ you m ay obſerve that BAC, the acute Angle in 
the Field, is bounded and limited by the two Hedges B A and 
CA, and is, meaſured py. extending one D hols Length 
contains, 100, Links; from the angular Point A, unto g and! 
Bars Redge;feverally Athen it follows that che neareſt; Di- 
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e between g and. 9, being VJkewiſe,megfyrcd. by the Chain 
or rauch is found to be 86 Links, which: being found in Table I. 
you wi e 1b r dee eee Extent of 
ff offs aaa ; ang 16 16995 7 
2 e £6. 1900617; irt 2 DDD | 
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A 3s ee de od, | 
| Hi to negſure i in the Fi l an and protratt , at \ Home, | 
; any obtuſe Angle Whabfaeper., various I, 225. | 
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angle or ah Acute, ma ay be readily meaſured in the Fj jeld, 
ind epa, protracted at home; we thal now ſhew how. any 
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obtüſe Angle may be likewiſe performed by the Chain only, ac. 


cording to the Methods following. 


- 


1. Let, as uſual, a Station · ſtaff be fixed perpendicularly ſtrong 
at the Point or Corner of the obtuſe Angle ſaught; then having 


| meaſured a Chain both Ways, directly along each of the two 
Sides or Hedges, which limits or bounds the ſaid Angle, or is 

| neareſt to it: Let there be likewiſe fixed perperdicularly, two 
Station-ſtaffs for Marks, at the Length or End of each Chain) 

then will it follow, that the neareſt Diſtance (in a Right-line 


between thoſe Station-ſtafts laſt fixed, will (when meaſured in 


Links and Tenths) be the Chord-line or Baſe to the obtuſe 
Angle ſoughœnt. | e eee 
2. For the Perpendicular deſired, the neareſt Diſtance from 
the Middle or Half of that Baſe, unto the angular Point, where 
the firſt Station-ſtaff is fixed, will be (in Links and Tenths) 
the exact Perpendicular, or Off ſet of your obtuſe Angle ſought ; 
which being found in Table I. with "oa Degrees correſponding 
thereto, and the Double of them (becauſe the two Right-angles 
laſt found are both equal) being ſubtracted from 180 Degrees, 
the Remainder is the Degrees contained in the obtuſe Ange de- 
fired 5 | + Minn N . | : | 
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Let A repreſent the obtuſe Angle required to be taken in the 


Field by the Chain only; then, in this Caſe, from A (if the 


Angle is very obtuſe) there muſt be ſet off 2 Chains from the 
Left-hand of A; and other 2 towards che Right hand, which 
may be orderly and particularly noted by B and C, or any other 
Leiters or Marks; then fixing one End of the Chain at B, 
ſtretch the other directly in a ſtrait Line towards C, making 2 
Mark where the End falls, which may be noted by 7, or any 
other Letter or Number: Meaſure the Diſtance from / to A, 
Which ſuppole to be ſome certain Number of Links, Qc. for 
the Off-ſet or perpendicular Line, which being found in Tabl-11. 
ou will find exactly oppoſite to it, the Number of Degrees 
contained in the obtuſe Angle foug t at A. = 
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Admit two Sides or Hedges in a Fig|d ſhould be repreſented 
by O'Q and OL, in Fig. 5: Now it happeneth that OL is 
tze obtuſe Angle ſought; and chat the verſed Sine or Perpen- 
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dicular, commonly termed the Off. ſet, or neareſt Diſtance from 
the angular Point O, unto the 1 9 5 of the Chord-Line or 
Subtendant, m is O þ = 3.5 Links: To know the obtuſe 
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Anfwer, 156 Degrees. See Fig. 5. F 


OL, 19412 41 10 fs) 0190/0 27, 303 10 
e e e eee oo fallen 
1. In Example I. and Fig. 5. it may be obſerved, that O 
and O L are the two Hedges which include the obtuſe 058 
ſought, viz. BOC, whoſe two Sides or Legs taken in the Field 
are BO and OC, each of them containing two Chains in 
Length, in an equal Diſtance from the Angle at O: Alſo the 
neareſt Diſtance. between B and C (viz. nm) not improperly 
termed the Chord-Line or Subtendant, being meaſured in the 
Field, is found to be 3 Chains 97 Links, whoſe Half (via. n B, 
or h m) is found to be 1 Chain 98 Links, Cc. for the Baſe of 
each Right - angled 1 ow as Oh = 3.5 Links is the 
Perpendicular or Off-ſet Line found in the F jel and conſe- 
uently in Table II. it diſcovers the obtuſe Angle ſought, viz. 
BOC, to contain juſt 176 Degrees, as above. 
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2. For Protraction at home, you are to proceed as fol- 
lows : 0 > 995 . | 
- Firſt, Let an obſcure Line be drawn, and in the Middle 
thereof let the angylar Point be fixed, and noted by ſome par- 
ticular Mark or Letter, viz. O. 99 | 


Secondly, From the ſaid Point let there be a Line perpendicu- 
larly erefted, and thereupon placed (viz. from O to h) the true 
Extent or Diſtance of your Off-ſet Line, found in your Field- 
Joh (viz. 3.5 Links) taken from a Protractor or Scale of equal 

G. A UAE 7 'S G 4 * 


Thirdly, With the fame | Extent let 2 parallel Line be made, | 
and drawn obſcurely, but equally diſtant from that Line, where 
the angular Point is fixed. „ 


4  Fourthly, Take in your Compaſſes from the ſame Scale of 
1 equal Parts, as above, 2 Chains or 200 Links; and having 
2 fixed one Point of gr: Compaſſes in the angular Point at O, 
5 with the other on both Sides of the ſaid Point, biſect the ſaid 
parallel Line in B and C, as in Fig. 5, then will it follow, 
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Lafth, The Quantity of the Off-ſet Line or Perpendicular 
(viz. 8 5 Links) being found in Tab H. you will likewiſe find 
againſt it, the Number of Degrees that is contained in the faid 
Angle (viz. 176 Degrees :) Alſo the Chord-Line, or Subten- 
dant of the ſame Angle (vix. n m) being taken in your Com- 

paſſes, and applied to the ſame Scale of equal Parts, as above, 
will likewiſe diſcover the Baſe of that obtu Angle; whoſe Of. 
ſet Line, as before repreſents truly the Perpendicular: See 
Hg. 5. In like Manner all other rr reer 2 
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N. B. This Angle is ſo very 1 that by 3 nee to 
dan tant only but; four Degrees of 'two Right-angles, or a Semi- 
A = eirele. | See agen. For the Jens arid in . V. and 
Je: eee aint $5 Si 10d. on haue „ forth 


y 3 2 ; 5 F 0 g 
ani 2 > * $4.2 4 x — A 2 | | — 18 / TI 2 4 „ I #$ 4 
* * * 8 ; I +54 4 ; 
1 2 # £43 . ; ; A a 4 bony 75 - 
Laos (18 r 281 (3: 1 a 3424.4 n f 2 44.3 ft 
i j 8 74 3 ! *. 
1 + * 5 5 % 48 


ee PS. 


3 4 1 1 6 = * 4 1 * 4 
a3 «4 ww ; k a 4 ” IS 1 f . ? : I 
F $4 F 4 þ , "SST i 2 * a 
#54 4% * 2 4» . 3 r # + - 1 4 TY 
* . 9 9 : . * 
0 Mm, 0. i N «@ 4 
* b e a N N ne 1275 ; - 
* # * 3» Lat E * . "-<% Wed \ 7 3 * 
* * % o 4 * a 
= 4 0 -» 


* 
2 
— 
of 
* 
wy . Ou co. 


* 7 5 , T5 
er * = * 7 E Nan aer 11717 $21 
17 2 . „ lg 8 {% 8 94 kits ” 
wt * — £5 6 2 — * ; 2 1 * 4 £7 4 A * * 2 a! * 14 F . { : 5 i 4 # «24 1 * a 
ö : ; 1 » i 1 * 1 
* 413 F#\ 
* 
— r : . 8 
; J by 1 FL &# ; 1 4 * 4 
83 5 — Xx | : a | 
N 1 f As 90-4 $ Nees e. 
* % % 
£ 83 * a L _Y 1 Woes - — 1 4 a * 4 1 # 
232 * x . Cf 775 wy © 8 
Nig? 3 4 Pr "M0. 5 Fs i : * ©; LL 
£ ” 
ol * 1 Be * * ; 
"IF #4 J 1 ö 
3 . £4345 4 1 4 111 
vor; : 
Ja 
* 
| 5 
7 Pg 
\ 
/ * ; 


0 deere, 490 155 Gita. 349 


* 521485! 2 itte 281 n Ago dlgnA Nude od 
e Fey "X A $42 * rs 
| 8 * T. * 
91 i. 20 | 
An obtuſe aul. how. rot < by. Sis, Low 6 
Terre: 36 B n 3481 59 "EY ao k as 11 12 


3 5 
| } dal HI p 1˙ 3 320A33 4; 181 10 J. 2.5 a Cl of! 2 | 410% ? 120 942 bis? 
4 by ; 


E bns : 2 N N 14912 . 11. $599 " age: b a 15 e 
do vg lo gibi I, »r3 1 1 ys Oe y 16195118 1097 1010 81 
TA WNN G ſfewn in Kerr. IW. pon obtüſe Angle ma 

be truly" iprotratteu by a a' decimal Scale of qu Fre. 
when t 8 Pe wf K the ſame Denominations & 
— ve Bild we ſhall 1101 1772 boy Bene 
e ay an realy HR By ache Fas 
T7 ol 1d 914dvw ν⁰fWᷓ Hines 05124 2809 noqu Re bf 3 
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' the Field. See Fig 
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Or otherwiſe thus: . 


| pe When the "Baſs Thord-Line, or "Sabtendane.”* is only 

iven in Links and Tenths) let chere be taken from a decimal 
| Feat cale of equal Parts, the Extent or Diſtance of one Inch, by 
which the Length of one Chain way be repreſented; and Ag 
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1 ing fixed your angular Point (viz. A.) in the Middle of any ob- 
| ſcure pope wn at, Pleaſure, let there be an n 
n ee the obſcure Line in the Points G and H 


2. Fr f + ame Scale of equal 2. let there be 3 
the Len th or ee of 5 your Baſe, Chord-Line, or © ape 
ant, in Links and Tenths, found in your Field- Book; 

7 it off upon that Arch, making Marks where the "End 
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As this ſmall Compendium Wil not admit of Wee and 
e re a the preceding Propoſitions; fo. 191 W 
hers ont them, procee Fro things wore | r And, 
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1. tia erve „that when the An ha 2 
rery ar beodſen ord Line of om. wh 255 hardly be 
tiſtinguiſhad lic Ude two. Sides or Hedges meeti! ng together in 
an angular Point; then, in ſuch. Caſe, it is ſuffelent to take 
only an Off- ſet Line with your Pole or Rod; which being put 
down in your Field-Book, will do the Buſineſs as effectually, 

vhen you come to Protracton, as if ali Angle had been = 
in the Eield; becauſe there is but. s: 2 N or 3 


between [176 950 1 76, rees 3 above I 
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rence at 5 next 9 nothing, by their warden ne | 
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2. Vou may "likewiſe abr; het tho a right, — or an 
dbtuſe Angle may be comprehended between any two Sides or 
Hedges of an re Length; yet in meaſuring or taking Di- 
ield, either of the two. laſt muſt be included 

in an Iſoſceles riapgle, whoſe Off-ſet Line, or Perpendicular, 
ilar right-angled Triangles, make. your 

Baſes equal, which, when conjpined together, becomes the 


common. Baſe, Chord-Line, or Subtendant to the acute or 


obtuſe Angle ought ; therefore the Off. ſet Line or Perpendicu- 
lar, as aboveſaid, muſt always kiſe from the Middle of the ſaid 


| common Baſe ; ; as may bees. in the preceding n 


3. Althq it be needlefs/ ing by the Chain, only to 

5 1 81 Degree ariling 25 
its natyyal Sine in Links and Tents, eſpecially when under 30 
Minutes, or half a 2 0 ; yet, for the Hake of the Curious, it 
may occaſionally be found by Analogy thus, viz. As 17 Tenths, 


the natural Sign of one Degree, js tg the Minutes in one De- 


recs (viz. 60.00 Min.) ſo is te fractional Part of any natural 
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there be fixed a Station- ſtaff perpendicularly ; then will it fol- BM 
low, that the neareſt. Diſtance from the ſaid Staff to the Hedge, 3k 
being meaſured in Links and Tenths; and the Degrees correſ- | 

ponding thereto, being found in Table III. you will by them .1- 
| diſcover the outward Angle required, and conſequently, the 9 
: Complement of the inward Angle ſought ; which being ſub- 
- tracted fem 180 Degrees, the Remainder will be the internal | 
, Angle, whether acute or obtuſe, that is wanting to be known. bb 
«Pc, Malt \ | 
g 5 740 L " 
This Rule will evidently appear, by obſerving Example 2. = 
and Fig. F. in Sect. 5. wherein it is manifeſt, that the Length 4x 
0 of a Chain being meaſured outwardly in a Rrait Line from the 2 
4 obtuſe Angle at A, until it determine at H, where muſt be fixed 
0 a Station- ſtaff; and meaſuring from thence the neareſt Diſtance 
if from H to F, you will find it to contain 82 Links 9 Tenths, 
55 which being found in Table I. the Degrees correſponding there- 
A to are 49. Hence, I find that the Complement of the obtuſe 
al Angle internal, or the meaſure of the outward Angle, viz. 


ic EAC, or FAH, is 49 Degrees, which . ed from 
% i 180, the Remainder is the obtuſe and internal Angle fought, 
* BAE or GAF= 331 Degrees, as above. 


nne gem CEP 
There is à certain Field in the Form of a Trapezium, whdid 
obtuſe Angle is vertical; as well as internal; but its Meaſure 
cannot be ſound in the Inſide, by Reaſon of certain Obſtacles 
or Impediments: To know therefore the Figure and Meaſyre 
of its Complement; and conſequently, the umber of Degrees 
internally contained in the obtuſe Angle ſought, _ 721. 
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find the Off. ſet Line or Perpendicular to 4 L; which, when 
meaſured, is ſuppoſed to be 43 Links; and. the ſame being 
found in Table II. you will find againſt it on the Left-hand, 
129 Degrees for the Angle q Lz; which being taken from 
180 Degrees (becauſe zLO or z Lg) is a-Right-Line, there 
remains 61 Degrees for the inwaid Angle PL O, or pg Lg 
required. | 8 i eee 

7 For Protraction. 


I. That this may be orderly and methodically, as well as 
truly effected, you are to be provided with an half Inch Scale, 
whoſe decimal Parts or Diviſions, may be exactly agreeable to 
a Line of Chords of the ſame Radius; which mult be uſed with 
a Pair of Compaſſes of a moderate Size, but their Points very 
nice, ſmall, and ſmooth: Then you may proceed to Protraction, 
according to thoſe general Directions exhibited in Se. IV. 
vii Inuit, oe om; "a4 2 veg 125 
2. Having ſet off each way, ſuppoſing from O to m and » 
las in Fig. 7.) an half Inch, repreſenting the Length of x Chain 
tor each of the two Legs or Sides; by which the obt::{c Angle 
(viz, O) is bounded or limited ; .then the common Bale of your 
kid Angle, known by the Chord-Line or Subtendant (via. 
hm) being drawn, and from its Middle a perpendicular Line 
being let fall, whoſe Length (viz. þ 6 = 40 Links) ſhall be 
equal to your Off- ſet Line ox Perpendicular, found in your 
Field. Bock. \ Soria ws COTE bee 
3. By the ſecond Article, as above, you will find that 5% is: 
the Sine of the Angle þ = o, or h mo, if you make Om or O 
Badius ; but Oh and Ou together, is the Complement of 
the Angle O to 180 Degrees; and they being equal, either of. 
them, as ſuppoſing O #2 & is half the Complement of the Angle 
On to 180 Degrees: Therefore, whatever the Quantity of 
the Angle O, the Line Oh (the Diſtance of the Middle of the 
Line nu from the Angle O) is the Sine of half its Complement 
9.180, . Hence Ay 4 that the ſucceſſive Degrees in the firſt: 
Row. of each Column in Table II. being ſubtracted from 180 
Degrees, and half of that Remainder being taken for the natu- 
Ta is the Number required to be placed in the ſaid 
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356. Of Surveying by the Cha. 
90 the Uſe of Angles in general. 


How Io meaſure and protrat? ly a general Rule, the 
various Kind: of Angles, beth internally and ex- 
'  ternally belonging to any Field, &c. 


JAVIN Gin the preceding Sections of this Chapter, 
11 treated orderly and methodically of the various Kinds of 
Angles, with their Uſe and Application to Surveying by the 

2 Chain only; illuſtrated by proper Figures, Rules, aps, 
Bos and Explanations; we ſhall now fhew by a general Rule, the 
5 Comprehenſion of the whole, with all imaginable Exactneſs 
and Accuracy, as well as Plainneſs and Conciſeneſs. And, 
1. When an Angle is meaſured in the Field, let it be noted 
and diſtinguiſhed by ſome certain Mark, at which, let there 
be perpendicularly erected a Station- ſtaff]]t. 
2. Having placed upon the ſaid Staff the Ring found at either 
End of your Chain, let the other be extended both Ways, ina 
ſtrait Line, along each of the Sides or Hedges witch botpde or e 
limits the ſaid Angle, internally or externally taken x 
. Obſerve carefully st each of the two: Places aboveſaid, 
where the Length of the Chain terminates or ends; for there 
muſt be likewils erected two Station-ſtaffs perpendicularly. 
4. Meaſure in a Right-Line, the neareft Diſtance between 
the two Station; ſtaffs laſt fixed, and let that Diſtance, in Links me 
and Tenths, be noted in your Field- Book, for the Chord- Line «x 
e n the Baſe- Line of the Angle ſought is An 
| 27 From the Middle of the Ohord-Line laſt found, let there 
be likewiſe meaſured from thence a ſtrait Line, perpendicularly 
to the firft Station-ſtaff, or point of the Angle ſought; then / 
will it follow, that that Diſtance, or neareft to it (in Links and 
Tenths) being found in its proper Table, you have againſt it, and 
on che Left-hand, che Degrees that the Angle contains, which 
. ſometimes is likewiſe the Complement to 180 Degrees for the 
- internal Angle defired, _ V 
Taſih, For Protraction upon Paper, Se. I thall only refer 
You i that Seclfen preceding, which contains a Figure t. 
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unto the ſame Angle ſought, tho differing: in Degrees; where 
ou will find the Method of plotting the ſame illuſtrated by 
Rule, VE and Explanation: | 


PRE, On53nvarioNs 


** 


1. If the Angle meaſured internally by the genera] Rule 4- 
ae appears to be at or near a Right- Angle — exceeding 90 
Degrees, then Table I. will truly diſeover its Quantity. 

2. When it happens that the Angle internally meaſured by 
the Rule aboveſaid, is an Acute-Angle, containing any Num- 
ber of Degrees leſs chan 9o; then likewile, its Quantity i in De- 
grees is diſcovered by Table 1. 

3. If the Angle, internally: encoſured;; 3 to be any 
Number of Degrees more than 90, and leſs than 1803 then 
Table II. diſcovers always the Quantity of that Obtule-Angle, 
according to the 2 Rule aboveſaid. | 

4. When the Angle meaſured externally, happens to be ei- 
ther acute or obtuſe; then Table III. will accurately diſcover 
the Degrees contained therein, ſeeing it is oftentimes the Com- 


plement of the Angle eee een to its n Sc. in | 


te, VI. which fert, 13 FER. 
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| Example I. 


AN 177 


A aiadmnguler F eld in the Form of an Oblon z or 0 


metrical Square, -hath for the Chord-Line, or Subtendant of 
each of its er _ 4 Links : T 0 know the e 
Angle. 

Aur, 6 it 3 I See Fig 2. and its Rule, 


Example . 


Admit we Chodd- Line or Subtendant of an 3 
meaſured in the Field, is 111.8 Links: To know the Fi igurs | 


nd Quantity, of the ſaid Angle. 
_— 1 Degrees, 8 Re FEY 
Example III. 


Suppoſe a an ob found i in a Field hath for its Of. 
let Line or een 8.7 Links: TOS know. its. Fi igure by 
'Aa . ee Fre 
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Angle. . 
Anſiuer, | Degrees, See Fig. 5. and 2 II. 


Example IV. 


Quantity of the ſaid Angle. : 
| Aꝛuſuur, ” Degrees. See Fig. 6. Table II. 
Example 1 


Perpendicular 107.2 Links. : 
 Anfever, * Degrees. See Fig. 7: and Table m. 


54 WS : Example VI. 


_—_ Off-ſer Line or Perpendicular is fourid to be 17.6 Links: 
To know the Figure and Quantity of the obtuſe Angle internal. 


„ hifever, , Degrees. See Table III. and Fig. 6. 
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| Sec. 1 5 
Li, WE and Diagonals, cxplained and 
35 ganed 2 


AVING in, the preceding Chapter treated of the various 

141 Kinds of Angles, as well as their Uſe and Application 

0 Surveying; we ſhall now briefly and plainly ſhew the Que 

19 and Uſe of Lines and Diagonals. —_— , 
T. 


Protrafiony and conſequent! y, the Degrees contained i in the ſaid 


There i is found in a Field an obtuſe Angle, whoſe Offie 
Line or Perpendicular is 46.9 Links: To know the Fi igure a and 


To know the F igure, as well as the Number of Degrees 
contained internally in_that obtuſe Angle, whoſe Complement 
_ (being an acute Angle external) bath for its Oit-ſer rw or 


There is meaſured externally in the Field an acute Angle, | 


. formid by the Cain only Or the Method of 
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1. & Line is the firſt: Magnitude! in Geometry or «Geodefia 5 
having Length, but no Breadth or Thickneſs ; and is generated 
by the Motion of a Point, or rather, many Points joined toge- 
ther in Length, by which a Line is ſaid to. he produced. t. 
2. Lines conſiſt of two kinds, viz. ſtrait and curved: 7 
3. A ſtrait. or. Right-Line-.is the neareſt Diſtanee between 
any, two Points; and by ſuch are repreſented all Sides or 
Hedges in Fields, &c. which ſeem to run parallel to any ſtrait 
Lige eoken. by the Chaim. tn 
4. A curved or erooked Line that is finite, is ſikewiſe pro- 
dized'by the Termination of any two Points im a ciredlar Mo- 
tion; ſuch as the Curve of an Hedge, when itureſembles-the 
Segment of a Circle, or an Ellipſis; Tosters 


differ from a Right- Line in Figure, as well as in Length, eſpe- 
F. A eurved Line that is infinite by its Morten; returnetli 
35 the Figure of à Cirele, which ſeldom happens in Surveying. 5 
the middlemoſt of which ſignifies the Angle meant: As the 
is, that afi Angle in the Field. is ioned, likewiſe, by the 
Point) may be either acute or obtuſe; the former, is when the 


cially when it is converted into the ſame, or ſo ſtretched and 
extended, as that it may appear to be Right. 3 
zgin to the place where it firſt began,” and ſo maketh the Line 
infinite, and the Ends or Bounds thereof undeterminate, ſuch 
6 An Angle. is the meetirig of two, Lines in a Point, pro- 
vided the two Lines ſo meeting or inelining do 0e ape: 
firait Line; which are commonly expreſſed by three Letters, 
Angle ABC ſignißes that the, middle Letter, viz, B, denotes 
the Angle belonging to th Tangle ABG, &e——Hence.it 
meeting of any two Sides or Hedges. at the Extrèmity of their 
Ends, which'in their Diſtance (at ſome. Space from the angular 
two Legs or Sides By which it is bounded or limited, are more 


or leſs contracted, in ſuch manger, that the; Diſtance .þetween 
them ſhall Hot extend to 90 Degrees, n 
tue Square: And the latter is, when the Legs f des forming 


the Angle, are fo far extended from one another, as that their 
Ditance, when, meaſured, ſhall not exceed 180 Degtees, but 

more than go. See CB. III. and S. l. 1 1, 
| 7: A Diagonal Line is always a ftrait Line, paſſing” from 
one Corner to another. Or it A zight=Linez running thro? 
y incloſed Field, ftomſane Angle ite another, i order to te- 
ton I duce the ſame into Triangles; Trapenias, or ſowe other Figure, 
Jus whoſe Superfieies! being added ſhall* be exactly equal unte tłre 

Content of the Field given * Herefore, whenever 2 Diagonal 
. . or 
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or Diaganals cen-be-Ehnvenitntly taken in thie Field, Cc. and 


accordingly noted in your Field- Back, they will truly and rea- 
dily- . upon Paper, Ge. the agony, a or ms: of 
the A ee N bl 2: wit @ v4 1139; 1 
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barn in the Field, And to protr, ' the ſame þ 
- the Sale af home; in order that. any Hed: cr Si 
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8 er ekrided in Chap. 1, . Chaio, 

ſuring Pole, or. Rod, Station-ſtaffs, Arrows, and 
F eld. Bao, with which, every Surveyor ougbt to be provided 
in order. 275 ure exattly any Rig Line, Diagonal, or Angle 
in the - the Chain only: We ſhall now proceed or- 


E 125 icafhr 66 eng pthEtical Pirlormatics ol the 
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t © Weben enter | Fre?” 40 bone Kaivery tri 
„ whenee in (ee jt 3 f ff yi 8 | not from any ohe P Place 
_ ſee" it — Theo Jai Part of it, till you can ſee the 
_ - Spe of 11 Eno Hob, e of A it con- 
—_ ._ , fins hich, wheſi 2 Hav ditecvere a Piece 
Fx common Pipe 2 black Lead b Pu Puch, the Fara 
_ (ere; 4s" 221 FR _ ear! conveniehtly;” but you need bo 
{ E if to be ect, tbr at the Prouble of drawing the ſame 

1 Nulerz-fecing the De in hereof is only to give you imperfe y 
3 =... Idea! t Ap \rehenfion | we Fi ther - hs, e, the 
1 7 Fr of n Aßtgies k colltalns. 1 


yor's Aſfiſtant dae 6tis 21 of the Chain, 
and let it be ſtretched or extended at full length, in order to 
1 -begin, that the Links be cldaf; for if they are 
not, it he Qhain ſhortar and endangers the break- 
ing of it: No. — taken the End of the Chain 
_ in bis'Ri ht-hand} andtenArrowsin his Left; let the Surveyo! 
—_ 8 uſually follows with the dther End of the Chain, extend 
i 3 W ws the Cor * viz. 8g 


Of Surveying by the CHAIN. 36r 
Style, Tree, E. where you intend to begin, ſuppoſing at A, 


a in the Margi N 41» 


III. The Surveyor being at A, let his Afdanc fetch. out? 
the Chain 3 the Ri 6 ba, Wel along the Hedge 
towards B, the ſuppoſed Mark in the next Angle or IS 
Corner, where tlie firſt Hedge ſeems to end, or, ou 
intend to meaſure to; and having the Ring at the End A 
of the Chain put upon one or two of the Fingers of 
his Right-hand, with one Stick or Arrow, and all tze 
reſt in bis Left; let him at the End, or full Lengtn 
of one Chain, ſtick by the Toe of his Right; foot, the ; 
ſaid Arrow; to which, when the Surveyor, or hinder- | 
moſt comes, let. him take up: And all the Way after- 
wards, let the hindermoſt guide the foremoſt, and the | 
foremoſt the hindermoſt, in a Right-Line between 
him and the Mark at B; and the foremoſt ſee the 

hindermoſt, in a ſtrait or Right-Line between him 
and the Mark at A, where they began; then are they 
both in the Right - Line between A and B. 

IV. Therefore, proceeding orderly in this Method, | 
28 above, till the Aſſiſtant or foremoſt has ſpent all 
his ten Sticks or Arrows; which (if right) he will | 
find them in the Hand of the Surveyor or hindermoſt, 
who muſt be careful to place (for every ten Chains) a 
bold Point in your Field-Book, in the Column of 
Changes,'and the odd Chains, or Links (if any hap- 
pen) in the very next Column ſucceeding, as before 
directed: Then protecting forward, let the Aſſiſtant 

or Fore- Man, take again all the ten Sticks or Arrows; 

and carrying them all in his Left- hand,, ſave only one 
in his Right, as before, together with the Ring at the | 
End of the Chain, upon one or two of the Fingers of 
the ſame Hand, as uſual; then proceeding, as above, B 
in a ſtrait Line towards B; hot looking behind him 
till he feel the Chain check him; then ſtick down that 
in, . Arrow, and away as faſt as you can, and as you go, ſhift an- 

to other Arrow into your Right-hand,:to be ready to ſtick down + 

are at the Chain's End; in the mean time, the Surveyor or hinder 

ak- Man holding the Chain in his Right-hand, let him look that it 
ain de not. entangled, and go on till he come to the next Stick or 
pot, Arrow then clapping the End of the Chain to the Stick, let 
end him take it up with the ſame: Hand that he holds the Chain 
ate) with, and away after his Leader. 4340 i 07 Be th 

. DR 5 3 V. Now 


- 
« 
* 
* 
a, 
* 


o 


le, Ch 


. 


P ˙ A a a En? 


— 
—— - 


= „„ 
REY _ . we 
* . — 


„ 


Chain bre Hoh 
End thereof ſet his bog r ſtanding ſtill: and let the Sur- 


e V Surveying by the Sn 
v. Now the ten Sticks or Arrows being g ſuppoſed to be. run 
out, and you are not 5 et at the End of hes Station (that is, not 


come to the Mark. at 
e Ring in his Hand, and at the 


veyor or hinder Man take vp the tenth Stick, and hold that in 
one Hand, and the other Ab in the other, and deliver the nine 
to the Fore-Man, ſetting bis Toe to the dr wh s, and let 
the Fore-man count the nine, and if they be right, away for- 
ward] but if they be not, you muſt meaſure 095 ngth again, 
and ſeek the Stick; for Poe, know not which you tl * 3 "and 
thus 80 on to the End. 


1 , 9 7 
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2 U Admit 3 ſtrait Eine bY” fa; ore) is at 

| - lowgdto repreſent a certain Side, or Hedge in a 

Field; and that each of the firſt: ſeven Diviſions, 

when meaſured, contains ten Chains in Length, 

244 . 0 and the Sth or laſt Diviſion only g Chains 85 

Links, which make in the whole 79 Chains 85 

| Links: Jo know how the ſame, or any other 

. of the like kind, may be truly delineated or 85 
. ow is geen N 


244 _ 
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merrically the Lengtii of any Lines ' meaſure 


L good ſeats of e —_ Parts, variouſly divided 5 
greater and leſſer Quanzities, correſpondin 


30, 40, 48. Sec. for lotting all manner of F jgures 
, 5 ef feveral Sizes both greater" oft fmaller As occa- 
* <A. — gi of | van he e a 
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. 2 | 4* 4 „ bn i. &% 
SONS FERNECLL 47; ns 3. 4 S608 AR td or Bae ts 
* C — 


1 l 11s 


117 3 Kel ſeveral Sorts of Sales aboveſaid; -differ 
in their Length, forithe more commodious laying down Figures 
of various Kinds and Sizes, whoſe Areas or Contents, accord- 
e to the latter, ſhall be ö cry and alf of them 


com- 


ch * the Aſſiſtant or Fore-man, run one 


in 


| WES 15. Oe radians ere down gon 
4 IF the Field, as in the Margin, you are. to ſelect a 


ſuch equal Diviſions, as 10, N 125 16, 2 Fl 


6 > » 
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-comprehended in two Sorts of Lines, dia. the firſt of equal 
Parts, for laying down Chains and Links, and the ſecond of 
Chords, for laying down Angles of ſeveral kinds, according to 
the Method preſcribed ia Chap. III. which ſee. - © 5 

But thoſe which had reference to Lines only, we are to ob- 
ſerve, that each of them contains ten equal Diviſions, which in 
their, Uſe are proportionably equal one to another; ſeeing each 
Line is divided into certain equal Parts, repreſenting uſually 8 
Inches; and thoſe grand Diviſions are numbered with arithme- 
tical Figures, by 13 2, 3, 4, Sc. to the End of the Ruler upon 
which the Scales are deſcribed : And the uppermoſt large Divi- 
fon is again divided into ten other ſmaller Parts, every Part con- 
taining ten Links of your Chain; each of which ſmaller Parts 
you may ſuppoſe to be again divided into ten other leſfer Parts, 


repreſenting ſingle Links of your Chain. 


There is al:o another Sort, intituled a diagonal Scale, more 
convenient than any of the former, for its Neatneſs, Eaſe, and 
Diſpatch, becauſe it comprehends ten equal Diviſions to an 
Inch, and agrees exactly with Mr. Ounter's four Pole Chain: 


For as the whole Chain contains 100 Links; fo each Inch of 
this Scale contains likewiſe 100 Parts; by reaſon whereof, any 


Number meaſured in the Field by your Chain to a Link, may 


likewiſe be taken from this Scale, and laid down exactly upon 


Paper. Vou may alſo have reverſedly deſcribed upon the 
ſame Ruler, an Half · inch Scale, divided likewiſe into 100 Parts; 
which will be of good Uſe, when you are required to lay down © 
a ſmaller Plot; ſeeing the former, which is twice its — 

is more peculiarly adapted to longer Plots. 


* 971187 258 I r 
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ny Diſtance being meaſured by your Chain , bow to lay 


d4oum abe ſame Diftance upon Paper. 


As thoſe Scales which comprehend 10, 11, 12, or 16 Divi- 
ſons in an Inch, are more particularly adapted to the laying 
down Figures that require large Paper, &c. So in the laſt mar- 
— Diagram, we have made uſe of thoſe whoſe Diviſions are 
eſſer, conſiſting only of 20, 24, 30, 40, or 48 Diviſions in an 
Inch, ſeeing they are more conveniently agreeable to thoſe Fi- 
gures that muſt be comprehended in a leſſer Space. | 

For an Nluſtration of the ſame, we will ſuppoſe, according 
to the laſt Example, that having meaſured along an Hedge; or 
te Diſtance between any two Marks or Places (, from A 
to B) with your Chain, you find the Length thereof to contain 


79 Chains 85 Links. Now, to take this Diſtance from your 


- — the Cit Cu fu. 
bhalf Inch diagonal Scale of 20 in an Inch; in order that the 
ſame may be band! or::latd! down med n Sc. do 


thus: 24 455 29h i237 WS 


Firſt, "om an Ae Line at s then place one 


Foot of your Compaſſes upon your Scale at the Figute 7, for 0 
Chains; and extend the other Foot tor nine af the favall Divi- 
ſions (which repreſent the odd nine Chains :) Then for the 


Links, you are to remove your Compaſſes to the middle 
Space next that parallel Line; which is note by the Figure 8 
on the top of the Scale; then will it follow, that the whole 
Extent from 7 in the large Diviſions, unto q in the ſmaller; 
comprehending, likewiſe in a ſtraight Line (for. the 85 Links) 


8; ball Lines and an half, from the Leſt- hand to 2 ber be 


you will thereby receive berween Deer A true 


tent ſought. 


San Sith che fiäd Eatent or Diſtance, het ens Paine 
of your Compaſies biſe& the obſcure Line given, at B, when 


the ther is fixed upon the ſaid Line at A; then; havin ing drawn 
| the Line A B, you will thereby, from the — r 
e 


Scale of 


20 in an Inch, :comprehend upon Paper the or Hedge 


meaſured, \repreſented by che rag A B, equal to 79 Chains 


85 Links, as above. 1% in doi! 
Thirdly, But if you en hive: your Lind: Hemer, 480 yet 


[educa the fame Diſtance, as above; then; in this Caſe, you 


are always to take your Diſtance from ſmaller Scales of 24, 
30, 40, or 48 in an Inch; ſo ſhall tbe 79 Chains 85 Links 
end at C, if taken from the Scale of 24 in an Inch; or at D, 
by the Scale of 30; or at E, by the Scale of 403 or at F, by 
the Scale of 48; either of which Lines will contain 79 Chains 
85 Links, and be in Proportion one to another, as the Scales 


from whence they were taken. And in this manner, may any 


Number of Chains and n be taken ſtom any of the Scales 
W 5 1 . 


10 
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"Suppoſe: AB were a 1 given, Is” . and it were re- 


quired to find how many Chains and ] inks were contained 
therein, according to the Beale: on 20 in an, Inch. 1 | 


main 79-85 che Ro * * 25 RULE. 
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Take in your Compaſſes the Length of the Line AB, and 
applying it to your Scale of 20 in an Inch, you will find the 
Extent of the Compaſſes to reach from 7 (denoting 70 Chains) 
of the great Diyiſion to 9 Chains 85 Links of the leſſer Divi- 
ſions; as before directed: Wherefore the Line AB contains 
79 Chains 85 Links; and, as fuch, is the Converſe of Exam- 
ple I. ſeeing they interchangeably prove one another. The 
like muſt be done for any Line, and alſo by any of the other 
ee Iles 0 SS 


N. B. Her of you muft carefully remember, that in laying down of 


Particular . en you were beft to uſe a large Scale, as of 10 or 
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To meaſure in tie Field any, Diagonal-Line, by the 


' Chain only; with its Uſe and Application, 


4 * 2 Ih 4 5 2 : 1 5 
1 l x au ZF * „ C * bu” | ; : 9 
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J. ov are to obſerve, that a Right-Line and a Diaga- 


1 nal, differ only in their Poſition ; but not in the Me- 
thod of meaſuring, as above; becauſe the former is uſed when 
Hedges, Fences, or Sides of Fields, &c. by it are taken and 
repreſented: And the fatter,” when a Line is taken or meaſured 
croſs the Field, fföm dne A 1e or Corner to another, in or- 
der that the Trouble of Angles may be avoided, and that the 
Figure or Fort of "the Field may be readily, as, well as truly 
delineated àn r 91G3CHIAW I Art 


Jenn n ee tem 
"the Fields, Oc. are large, or the 


2. It oſten happens whep "the Fi 
Ground more high in the Middle than the Sides and _— 
. . whic 


®” Up 
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which encompaſs the Field ; by reaſon whereof, you cannot ſee 
from one Angle to its oppoſite ; then, in this Caſe, it will be 


found neceſſary to go ſomewhere towards the Middle of the 


Field, or where the Ground is fo high, that you can ſee the 
two oppoſite Angles, - viz. that you departed from, as well as 
the other you are meaſuring to; then, in the ſame Place 
where your Obſervation is taken, let a Pole or Station-Staff 
be perpendicularly erected, with a Piece of Linen Rag, or 
white Paper, to render it (as well as the other two Poles or 
Station - Staffs, fixed at the two angular Points or Corners above- 
ſaid) ſo conſpicuoyfly plain, that they may all three jevidently 
appear to be in a right or ſtraight Line one to another. | 
3; Now that this may be accurately performed, the Sur- 
veyor, or bim that follows the Chain, muſt ſtand at the middle 
Pole or Station- Staff, whilſt his Aſſiſtant (about the Diſtance 


of 60 Yards on each Side thereof) can fee from thoſe two Sta- 


tions, as above, the two oppoſite Angles, where the other 
two Poles or Station-Staffs are fixed; then it will follow, that 


the Aſſiſtant, by moving gradually towards either the Right or 
Left Hand, until the Surveyor (ſtanding at the middle Pole or 
Staff, as above) is prevented from ſeeing: either the oppoſite 


Angles, by the Interpoſition of the other's Body; for there 
the middle Pole or Station-Staff may be 1 y erected, 


ſeeing directly in a ſtraight Line to the two oppoſite Angles, 
whoſe Diſtance is required. | 


4. Having thus fixed your. three Poles or Station-Staffs in a 


ſtraight Line, as above, you may then begin to meaſure (ac- 
cording to the Directions of the Jaſt Rule in ect. II.) from 


the firft Angte or Corner, to the Pole or Station-Staff in the 


Middle, without regarding it otherwiſe, than only obſerving, 


that it likewiſe be in a Right-Line from the Angle you de- 


5 parted from ; and from thence, you may proceed in like Man- 


ner, until you have arrived at the oppoſite Angle to be mea- 
ſured to: You will thereby diſcover the true Diſtance or Length 
of the Diagonal-Line' fought; which muſt accordingly be in- 


* 


* 


F. For Pretraction, you afe to proceed exactly according 


19 the 2d Article of the laſt Rule, by taking tom a, proper 


Scale the exact Length, ox true, Extent of your Diagonal-Line 
found in your Field-Book, and layin it down, or making an 
Arch with the faid Extent, from. the Extremity gr End of your 
Baſe-Line, Which repreſents the End of. your Side or 1 
and conſequently, the angglar Point vou meaſured from ; 


then it will follow, that a Perpendjcular-Ling being erested 
# | Ty * } & & he ; # + l FEA > 8 it -L ny PD | from 
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from the middle of the ſaid Baſe, will biſe& the ſaid Arch, at 
the Length of the Diagonal-Line ſought, which will become 
the Side of an Ifoſceles Triangle, and conſequently, divide the 
whole Field either into "Triangles or Trapezias, as may be ſeen 
in the Chapter following. | 


19 . Example. 
There is a certain Field which contains within it a Diagonal- 
Line, whoſe Length, when meaſured, is found to be 87 Chains 
29 Links: To know how the ſame may be laid down upon 
aper, &c. from a Scale of 20 in an Inch. See Example I. and 
its Illuſtration in the ſecond Article foregoing. | : 
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Angles bow meaſured and protracted from various 


| Scales, 


| maſh ia the third Chapter foregoing, ſhewn copiouſly, 
as well as orderly and methodically, how Angles, in 
their various kinds may be accurately meaſured in the Field, 
and afterwards protracted at home ; we ſhall now briefly ſhew, 
how the ſame may be effected by various kinds of Scales, ac- 
cording to the Form and Size of the Figure, whether bigger or 
eller; And, VVV „ 


— 


1. How to lay dun upon Paper, &c. an Angle, contain- 
ing any Number of Degrees and Minutes, by the Line of 
| Chords, according to any Length propoſed. SEN». 


a Firſts, Draw a Line at Pleaſure, ſuppoling BA; by which is 

repreſented the Baſe · Line, or firſt Side of the Angle given. 
Secondly, Let a Line of Chords of ſome moderate and conve- 

nent Length, be ſelected proportionably to the Size of your in- 


tendeÞ Angle, ſuppaſing an half Inch Scale of 29 Diviſions in 
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_ Thirdy, Extend your Compaſſes from the Beging thereof, 

_ to 60 Degrees foul 298 and 95 this Diane eginoing ſetting 

—_ nc Foot upon the Point A; with the other deſcribe an Arch 

_— - not too ſhort, ſuppoſing 2 ; 

__  Fourthly, From the ſame Line of Chords, take always, for 
your ſecond Extent, the Quantity of the ay, » given in Degrees 

and Minutes (ſuppoſing it be 41 | Deg: 20 Min.) and with one 
Foot of your Compaſſes in the Point C, upon your Baſe-Line; 

extend the other upwards ; fo that the faid Arch = (by Sup- 
| pation] be biſected in the Point at E. 

Laſil, Thro” the Point E, draw the Line AE, to be con- 

tinusd to D, or any other Length propofed ; it will then make 
the two Lines, viz. AB and AD, to comprehend the deſired 
Angle, viz. BAD, equal to 41 Degrees 20 Minutes, as may 


be ſeen by the Figure, when protradted according to this * 


N. B. If any Angle. ken or required; happen to be obtuſe, or 

contain above 90 Degrees ; then, in wy Caſe, it will be needful 

0 protract it at FWICE,, by arujging E ſal Angle ento any two 

Parti equal unto it ; and then PLS ö em down ſeverally upon 

1 Wo the A 60 Degrees, i in ſuch manner, that one of the Points 

_— of your ompalſes (in the ſecond or laſt Extent) may center 

Fl : = exattly where the Di Rane, on Extent did terminate. 4s 

1! for Inſtance, if the given Angle were 1 59 Degrees, take 80 

FO nd 79 Degrees, \ or 90 and 69 Degrees, or rather 'by taking 

_—_ _ bo, or #wice 60 27 the Angle be ſo much) and then the Ri- 

—_ / miarnder, rubich according to * hy" will cones be 2 
_— We 13 the Fi ] igure, whe pe oh 


| i == 1. An nl Fray given, to + fat's 7 65 N umber' * De 


_ IM! Erees and Minutes it containeth. 


| = This way Saen the Couvirſs '6f the firſt Antide i in 4 
1 "Rule, you will readily. comprehend the ſame, by ſuppoſing the 
FF, Freure of the laſt Article, vis. BAD, were actually given, in 
EF order to find the | Quantity thereof: To effect which, 
ii, Let your Compaſſes be opened and extended to 60 De- 
grees of your bose, and placing one Foot in * wills che other 
deſcribe the Arch C, as beſo re... 
=" Secondly, Lake in your Compaſſes ebe Diſtarics'of the angle 
dien, vz. CE, and applying it to the ſame Line of EN 
1 * weilen that Extent upon the ſaid Chord-Lige eg 


S S 


- 
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Beginning thereof; you ſhall find it to reach to 41 Degrees 


20 Minutes, which is the Quantity of the Angle required. 


Note, The Figures or Geometrical Protrattion of theſe Angles, a” 
well as all others of the like kind, are here omitted, in or 
that the young Aittiſi, by Projettion, may attain unte Profi- 


rienqy herein. 


e OB6ERVATION 8. 


1 The Reader may here obſerve, how the Line of Chords 


proportionably agrees with the Diagonal Scales of equal Parts, 


from whence they are deduced. As for Inftance, 60 in the 
Line of Chords, is always the Radius or Semi-diameter of a 


Circle, whoſe Circumference.is 369 Degrees ;, and when made 


roportionably e ual to an.Inch-Scale of ten Diviſions in an 
Inch, it will exactly prove equal to Chains 10 Links, upon 
the ſame. Scale, and go Degrees from the ſaid Chord will ex- 


equal. Parts. b ee a 
Alſo in à ſmaller Line of Chords made proportionably to an 


Half, Inch-Scale of 20 Diviſions in an Inch, the former will ſo — 


agree with they latter, as to be exactly equal to 5 Chains 10 


Links; and go degrees upon the ſame Line of Chords, will 
agree with 7 Chains 28 Links upon the faid Scale. 


2. But: when Angles are required to be prottacted in a ſmall 
Space, the Chords muſt then be made proportionably likewiſe in 
their Length ; and, in this Caſe, it ſometimes will be needful 
to make uſe of ſuch a Line of. Chords, as that 60 upon the 
fame, will exactly agree with 3 Chains, upon an Half-Inch- 
Scale of 20 Diviſions in an Inch; and go Degrees from the 


ſame Chord will be equal to 5 Chains 60 Links upon the ſaid 


Scale. Alſo, a Line of Chords may Senn e made ſo 
ſmall as to agree exactſy with a Quarter- Inch Sca 

ſions in an Inch; then it will follow, that 60 Degrees in the 
former, will exactly agree with 6 Chains in the latter, and go 


e of 40 Divi- 


7 1 


3. From theſe Obſervations it appears, that an Angle may 


be meaſured or protracted by any of the Scales abovefaid, as 
well as thoſe Lines of Chords, which are made proportionably 


equal to the ſame. , . FRA a6 Be Fae 
* #3 2 99 229 * in Gan ret 
| +38. * R 9 

1 "a 
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F e 
Practical Obſervations for the Uſe and Application 
e the Chain. How to recliſy accidental or caſual 
| Miſtakes meaſured by the Chain: As alſo, parti- 


cular Cautions carefully to be obſerved in the Uje 


0 


„ 
r 
* I that they are not miſtaken in the Length of a Chain, 
either under or over in their Account; for if they ſhould, the 
Error would be yery conſiderable; as ſupyoſe you were to mea- 
Ture a Field that you knew to be exactly ſquare, and therefore 
need only meaſure one Side of it: If, in the Performance, one 


EF Chain ſhould happen to be miſtaken, and by reaſon bf the me, 


you, reckon but nine Chains, when it was really ten; the Con- 
tent of that Field would then be but 8 Acres and 16 Perches, 
when it ſhould be ten Acres juſt: And if in ſo ſmall a Line 
- fucþ. a great Error may ariſe, what may you imagine to be in a 
greater Therefore, Care and Circumſpection herein is needful, 
according to the general Directions preſcribed in Sec. II. 
which ſe. 5 1 „ 
2. When you begin to meaſure, you muſt be ſure that he 
who leads the Chain ſhall have all the ten Arrows at the End 
of every ten Chains, as well as at the Beginning; for if {by In- 
advertency) you begin with nine inſteadof ten, you will err one 
Chain in ten ever after, until you diſcover it. Alfo, if after 
ſome time of working, you diſcover you have loſt an Arrow; 
but know not where, not when you loſt it, you will be obliged 
"to do all the Work over again, that. you have done that Day; 
or at leaſt all that you have done fince ſometime; or ſince you 
Were at ſome Place, where you can certainly recollect that you 
3. To prevent thoſe Miſtakes above, it is needful for the 
+ © Surveyor to inquire of his Aſſiſtant, at the End of every ten 
Chains, how, many Arrows each hath; and if their Sum are not 
ten, it is a plain Indication, that the Arrow which is wanting, 
hath been either dropt or left behind; and conſequently, the 
4aſt' ten Chains in Length is doubtful : Therefore, the ſame 
- "muſt be re- meaſured again, before you proceed, 


* 


1 
. 
{ 


— 


4 You 


/ 


92 12 58 f Y 6 FS be 18 i : EY | 72 : 
HE Surveyor and his Affiſtant are to. be very careful, 


| before directed. 
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4. You are likewiſe to obſerve, at the End of every Side or 
Hedge in the Field ſo meaſured, that there be no miſtakes made 
in numbering the Arrows belonging to the odd Chains, &c, 
which accidentally are either under or above the laſt ten.—— 
Now, that this may likewiſe be prevented, you are to inſert or- 
derly in the firſt Column of your Field-Book, intitled Changes, 
a bold Point for every ten Chains, thus found; then it follows, 
that the odd Chains and Links, with which the Side or Hedge 
concludes, will ſtand orderly in the ſecond or next Column, as 
5. In meaſuring a Right: line in a Field, by which an Hedge 
or Side is repreſented, it ſometimes happens, that you are ob- 
ſtructed by Briars, Thorns, Buſhes, Ponds, or other things in- 
tervening; then, in this Cafe, you muſt meaſurea ſtreight Line 
at ſome convenient Diſtance, parallel to the Hedge from Angle 
to Angle: But herein you are carefully to obſerve, that hen 
you have carried this ſtreight Line unto the next Hedge; then 
having meaſured from thence (in a right Line) the exact Di- 
ſtance, unto the Angle or Corner on your Right-hand, which 


muſt always be eſteemed a Part or Beginning of the next Hedge 


vou are going to meaſure; by which means, that Space or Di- 
ſtance you meaſured from the Hedge will be included; eſpe- 
cially, if you are careful in meaſuring exactly your Angles, ac. 
cording to Chap. III. Se. 3, and 43 or occaſionally your Di- 
azonal-Lines, according to Chap, IV, Sect. 3, which fee. _ . 
6. When it happens that you have not quite a Chain between 
the laſt Arrow and the Hedge you are to meaſure to; let the 
Aſſiſtant, or him that leads the Chain, pull the End of jt to 
the Hedge and hold it there, till the hindmoſh Nan (laying 
down the Chain ftreight) come to the laſt Stick or trow, and 
obſerving which braſs Piece is next the ſame, and conſequently 
how many Links it is from thence to the Hedge; for ſo many 
odd Links muſt likewiſe be inſerted in the ſecond Column of 
jour Field- Book. As for Inſtance, ſuppoſe when you are 
ſtanding at the "laſt. Arrow, you diſcover by the hraſs Piece 30 | 
Links, immediately ſucceeding the middle Part of the Chain, 
noted by 0 Links and a red Rag, you will then perceive. on. the 
reverſe Side of the Piece of Brals, the number 20, which is the 
Complement to 100; indicating thereby, that it is juſt 20 Links 
irom the laſt Stick to the Hedge; provided the fame is neither 
ncreaſed nor diminiſhed by any odd Links, that occaſionally 
may be required to reach or extend exactly to the ſaid Hedge, 
The like is to be obſerved in all other Examples of this kind, 
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dee the Deſcription' of the Chain, Chap. I. 
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Of ide Chain and its Uſe,, in actually Meaſuring, 
Protracting, and finding the Area or Content of 


any Field, &c. of what Shape or Quantity ſecver, 
TIMER. {rin 77 ot BAC Hoon 1 


* f 2 N ' F '# ; S 2 EC; . J. | | 
To meaſure a Field in the Form of a Gebmetrical 


Sguare, and to protract or lay down the ſame, 


en purpoſe that the Figure may be truly di ſccvered, 
and the Superficial Content ſcund, according to 


any Dimenſions given. 


1. A Geometrical Square, (according to Definition) is a 
7 A quadrangular Figure, conſiſting always of four equal 
Sides, and as many Right-Angles; as is the Square ABCD 
(Fig. 8.) whoſe Sides and Angles are all equal, containing four 


equal Sides, which may be attributed either to Inches, Feet, 


Yards, Perches, Chains, or any other Meaſure whatſoever. 


2. The Superficial Content of ſuch a ſquare Figure is always 


found by multiplying: one of the given Sides by, itſelf; and the 
| RR or Praluck th 


| | Toduct of that Multiplication, ſhall be the Con- 
tent of the whole Square ſought,' in the very ſame. Name the 
Side was given in, excepting otherwiſe reduced, 

g : en 1 , ; 4 5 : 


% der e e | ee eee 

Suppoſe the Square ABC P (Fig. S.) ſhall repreſent a cer- 
tain Field, or any other incloſed Piece of Ground in the ſame 
Form, and that one of the Sides contains 40 Chains 15 Links: 


To know the Area or Superficial Content. 


Anſiber, 161 00 — 32. 36. 
2 2 ACTI 15 a Fi 4 * tact 63 a 4 . Expla- 


zi Te 


\ E113} 3 - 2 
555 T3 a 33 ! F 
1 4 bl 195 9 > £4 + | 4 * 1 A 
& * be > $0 * — i + 6 % 4 
a s * K i 
* : . 


W451 3.» 
a 


1 — — nd 


a- 


Of Surveying by tbe CHAI. 373 | 
voy: Ch. Lin.” roo ret I £44 


. 
; — 40 o 15 a ; 
/ , ] 
. 
. - 4 
Fig. 8 
** ** W 6 F . 
240 dit GAGA w . WY 
PF % e ; ; 7 —_ "4 
' Y * v4 i > 4 , "Es „ 31 + GG 8 | "2 5 y , q 
* 7 . g Fg * 
1 . 7 1 7217 * AF 8 » 1 1 "By | , 
wt; 7 * „ « : 
1 ** 51 ; : 
14 * 4 4 | SARS 1% 
[2 o , 
- 4 k 
E |} | 
} ; 2 
— 
A 4 —J 
7 
453 . — Foy 


Explanation. 


et. LOI 1t Boa Vim. 4-260 4 

In this Example it may be obſerved, that 4015 Links in 
Length, being ſquared or multiplied by itſelf, the Product is 
16120225 Square Links; from which five Figures or Places be- 
ing cut off from the Right-hand (according to Chap. II. Se. 6.) 
the Figures remaining on the Left-hand are 161 Acres, and 
20225 Square Links remaining; which being multiplied by the 
Number of Square Roods in an Acre (v:z. 4.) and five Places 
being hkewiſe cut off, the Product is o Roods 80900 Square 
Links, which being again multiplied by the Number of Square 
Perches in a Rood (viz. 40) and five Places being cut off from 


the Right-hand, as before, the laſt Product is 32. 36 Perches, 


. as above. Hence the compleat Anſwer is 161 Acres, 00 Roods, 


32.36 Perches, for the true Area or Content ſought, 


N. B. The Operation of this Example is purpoſely emitted for th 


Learner's Exerciſe and Improvement; which may be readily 
effected by the Explanation above. F 


5 Fran, 88 


1 


5 ie 1 rr 710K 2 25 1 ? y2 R113 IAG 2 1 Ti: & / | £ 
Let the given Lin be A B = 40-r5, Chains and ſet it be 
required to make a ſquare Figure, each Side of which ſhall be 
the juſt Length of the ſaid Right; Line A B, and conſequently, 

Ce e,, OO 


- 


* 


hend the Superficial 
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the Surface therein contained ſhall be 161 Acres, e. as in the 


Anſwer above. To effect which, 


Firft, Lay down from any Diagonal- Scale of a moderate . 


(ſuppoſing that of 40 Diviſions in an Inch) the Length of your 
given Line, AB = 40 Chains 15 Links. 


_ Secondly, Raiſe a perpendicular Line, of the ſame Length from 
the Point B, by its proper Problem; or otherwiſe, by the Chord 


of 60, laying own” upon the ſame go Degrees: Or, 3dly, the 


| fame may be accurately performed by; har” Prob.. or Pig. in 


Chap III. Se 2. which ſee. 


Thirdly, Take with your Compaſſes the Length or Extent of 


either of the aforemetioned Lines; and ſetting one Foot in C, 


deſcribe the Arch e e; do the like at A, and deſcribe the arch / 7 


 Fourthly, Draw Lines from A and C, into the Point of In- 
terſection; and the 7 — is ſo exactly finiſhed; as to compre- 
ontent ſought, according to Fig. 8. In 

like manner, any other Geometrical Square may be thus mea- 


ſured, plotted, and caſt up; regard being 1 had to the exact 


IN. of any one of the ie given © Sides. 


N. R. tho Fiat, &c. 4%. pm 
pr 222:Gtometrical Spare; ; yet it 
_  *Garllens, and other Inclofures near 


* 4 


day a Figure fo erat as 
22. found in Gentlemen's 
wellings : Now, when 


5 ever this Figure is ind to be meaſured, you are carefully tn 


wr — all the four Angles are right, and each Side equal; 
then the Figure and Content of the ſame may be readily found, 


= meaſuring (in dui owt the =_ 9 one. Side onh, 
ee bro #9 4 : 


pet 


v1 
4 43.4.4 * 1 


SRT. H. Nele 3 
7 7 meafure, plot, and caſt up JEET any Field, 
82 in the Frm of an n or long 1 

e 
AF Oblong or long Square, by Geaqnetricians, called a 


Pärallelogram, *hath its oppoſite Sides equal and pa- 


raided Or it conte always of four Right - Angles, but unequal 
Side, to whereof are (oppoſitely) equal and agreeable in their 
Length; as * other two are likewiſe in their Breadth, tho 
„„ 


* 
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oppoſite one to another; as AB is equal to C D, and AC 
equal to BD, in Fig. 9. | N 

2. The Area, or Superficial Content of this Figure, is al- 
ways found by multiplying the given Length by the Breadth; 
the Rectangle, or Product, will be the deſired Anſwer, in the 
ſane Name propoſed. Wo a 5 


There is a F ield in the Form of an Oblong, or long Square, 
as AB CD, Hg. 9. Now ſuppoſing its Length (viz. AB or 
C D) to be 60 Chains 47 Links, and its Breadth, (viz. AC 
or BD) 30 Chains 64 Links: What is the Content or Su- 
perficies? „ Se x 

| Acres. RNaods. Pere. Parts. 
Anſiw. 185 — 1 — 4.8128 


* 


4 


Se the Work. 
Tength=- A B or C D. 60. 4 Nad. pol.» 


+ 
; 4 
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BBlasation. „ 
The Work of this Example js ſo obvious, that there needs 
no other Muſtration than only Chop, 1h, Set,. which fe. 
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Thirdly, With the Length or Extent of your 


q / . the Baſe-Line viz, CD in Fig. 9. be firſt laid down! 


Superficial- Content?” et 
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ny 72 5 . N: 


| To 0 find the Form! and Surface of a F Told; bees re- 


preſenting an irregular Oblong; yes. rs wot þ 
ne aalen er ee 5 


22 3.5 f Fo * 
E R U = E. .. . „ K 


Ter Fi igure 0 this Field (viz. LMON): is thy Go 
metricians termed an oblong angled. Paralldograns, of 


2 quadrangulir Form; having its two oppoſite Ends or Breadths 


unequal, but its Lengths or Sides equat, though not parallel, 
as the Side MN is equal to LO, the oppoſite. Side ar Lengths 
but the End or n LM is unequal to ON, its oppoſite 
Breadth or End. See fig, 8 


2. For the Superficial Content, take the Dimenfions of tbe 
two Ends, and the perpendicular Length, or neareſt Diſtance 


between them; then multiply half the Sum of the two Ends, 
by the ſaid Diſtance, and the Product is the Anſwer. Or, 
for greater Exactneſs (inſtead of the arithmetical Mean, as a- 
bove) find the gedmetrical Mean between the two Breadths or 
Ends given, by extracting (decimally) the Square- Root of their 
Product, and multiplying that Root or Mean-Breadth, by the 
given Length or nekdeſ iſtance; the laſt Product is the Area, 
or Superficial Content fought, in the ſame des that was 
given, | 
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Example. 


Admit a Field. in the Form of an irregular Oblpng hath for 
its Mean- Leng 1477 iz. LV Chains and the two Breadths 
(viz. LM and ON) 3 o an 25 N ? What i is the 
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Explanation. 


| Tn this Example, and all others of the like kind, it may be 
obſerved, that when the arithmetical Mean (viz. 38 Chains) or 


half the Sum of the two Breadths or Ends are taken, accord- 
ing to the firſt Part of the Rule; the Anſwer is 244 Acres, 
Ec. which is 5 Acres, 2 Roods, 5.732 Perches more than juſt, 
according to the true Way. Hence it is, that the latter 
Part of this Rule is preferable to the firſt, for its Truth and 
Exactneſs; ſeeing the geometrical Mean, or true Breadth (viz, 
37.14 Chains, &c. is conſiderably leſs than the former; and 
wonſequently, the Occaſion of the [great Difference above; 
Which is Always more or leſs proportionable, as is the Difference 
petween the greater and the leſſer Breadths er Ends: 'There- 
fore, the Veracity of all Examples of this kind; depends upon 


te geometrical Mean, according to the latter Part of the Rule 
* Kbbve.. 295 a 1 2 85 „ £239.) WORN 5 


Note, The Operation, or Wark of this Example is Iift to the 
TLoeurner s Performance, in order to the Abra of the 


A | * 
p11 Rule, &c. 4 
8 ; + ; W 


T4 5 
S03-vc Sen 46. 00 | 
A 8 — 

30. '00 | 


*. 


a N a * 
Ag. 10. a 


_ 5 2 * 1 
* N 
4 44 


y 7 „ wo 
"; a : 7 CY o - 
: a" 7 «= # ': w oy | Y eV # 0 
* * 3 4 4 / ; * 
4 © $ &# F 1 N - A. 
. VIEI * eln: * Nr 1 { 15 f } ! 
w eln N IHE - n I 


* 
* * 
—_ W900. 2 
7 1 123 2 * 


© 8 ov . F £#-% 7 r 5 

0 * 8 „%% 0646 68 5. 4 "Ie 5 
DS ) * : % ; . 

- F L ? 


f A \ Ln E 4 * 8 
= 40 4.5 4444 Ns 


ro* 


Of Caron by the | — 379 


e | 


That this Figure, and all others routing it, may be uy 
plotted, | roceed thus: 

Firſt, or the Baſe-Line, let there be taken from youe 
Field-Book the Length or rags of any two, the longeſt 
Sides given, ſuppoſing MN =64.75 Chains; and upon the 
End thereof, let hare” be erected” ine N O, equal to 46 
Chains, given for the greater Breadth. 

Secondiy, From the ſame Scale, let ther? be * in your | 
Compaſſes the Length of your Baſe-Line MN or LO (vis. 
04-7 „and with this Extent, let one Point of your Compaſſes 

2 at the Point O; then with the other, make the 
Fo 7 ts 

Thirdly, Take between your Compaiies. the leſſer · End or 
Breadth (viz, LM = 30 *hains) and with this Extent, make 
likewiſe the Arch mm: ſo as ( by Suppaſition) tt wy diſect the 
former in the Point L. 

Fuurthly, Draw Lines from 2 and M into the Peint of | 
A at L; you will thereby Nr he the exact Fi iure 
of your Field. 

5 ;fthly, For the oarpenSiculae Length, or neureſt Diſtance 
8 the given Breadths LM and ON, let a perpendicu- 
lar Line be let fallen upon the Line N O, biſecting it in 73 
then will it follow, that the neareſt Diſtance between the two 
yen. Breadths (viz. L M-and O N) being particularly ap- 
pac to the ſame Scale, will likewiſe diſcover the true or mean 

ngth ſought © (via. Ly = 64.37 Chains) In like manner 
2 da . I mY be thus s protrafted a and mea- 
ured... ©; 6 


Ane 
22492121 
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To neafhre an * Triangle in the. Field, 21 10 pro- 
tract and caſt up the ſame at Home, with all i ma- 
ginable Exacineſi and Accuracy. 


1.0 0 & 


Plain Triangle, whether acute or abliq ue, conſiſts 


always of thevs Sides, by which its Surface is com- 
prehended. 7 | 
2. The 


I 
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2. The __— and Names of Triangles are various, ac. 
cording to their Form and Poſition, viz. I½, a Right-angled 
Triangle; fo. called, | becauſe it comprehends always one 
Right-Ahgle and: two Acute; tlie longeſt Side is termed the 
Hypothenuſe; and the other two Legs (accidentally) are ej. 

ther equal or unequal, one of them being always the Cathe- 
tus or Perpendicular. 24h), An Equilateral Triangle is one 
"whoſe Sides are ſtraight, and Angles all acute' and equal. 
Zaly, An Iſoſceles Triangle hath always two Sides equal, and 
conſequently, the W] o Angles oppoſite to them; the 3d Angle 
may accidentally be either acute or obtuſe. 4zhly, A Scalenum 
is a Triangle, containing three unequal Sides, and as many 
"Angles, which are likewiſe unequal, one of them being ſome- 

times obtuſe, and the c 8 
:- 3. Although each df theſe Triangles, as above, muſt be 
exactly protracted at Home, in the very ſame Form as they 


a (Greeks, a Right-angled Triangle, or Orthigonium, by letting | 
1 fall a perpendicular Line from each oppoſite Angle unto the | 
HhBaſe which in this Caſe, ase always the two Particulars given. f 

0 


was given in, which uſually is Chains and Links, or otherwiſe Ol 
Perches. 35 NE HD B 


5 B. The ſuperficial. Content of any Triangle NG Blewif be th 
found by the three given Sides only, without the ** of | 


the Perpendicular ; . but as this Method is ſomewhat tedious, eit 


* 8 k N 3 4 i@; &. \ A 8 
ball bere onnt it, ſeeing the other above is more pralli- thi 
3 i cable. 238 34 : p \ * F \ \ + » 1 \ 7Y a, oi * Is 8 bei 
yy cor 


Erample. 


There is 4 ſcalenous Triangle, viz. AB F, whoſe Baſ 
(vi, A F) is 60 Chains 12 Links, and Perpendieular 25 


/ 
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BF) 40 Chains 36 Links; To know the ſuperficial Con- 
| r 


tent! 


Acres. Roods. Perc. Pa. — | | 
Anſw. 121 — 2— I1.5456=ABF, | 


Explanation. 


TEE KEE 


OBSERVATIONS. 


1. You may obſerve, that if the Perpendicular-Line BE, 
had fallen without the Triangle on the Baſe produced, as MA 
or NF; yet ſtill the Product made by the whole Length of the 
Baſe AF, by the Perpendicular, had been double the Content 
of the Triangle, as before, and all the proceeding Articles of 
z the Rule would hold good. „ i aer er 
if ; 2. If through the Middle of the Perpendicular or Sides, in 
1, either Example, be drawn a Line parallel to the Baſe, as G H; 
ar. then G H= 30.6. Chains, by: the firſt Article of the Rule, 


being multiplied by the Perpendicular BE — 40 Chains 36- 
Links, the Product will be the ſuperficial Content: And this is 
common in meaſuring Buildings. „cn 
= tint 41 ef i! * + | | 
A nen DISH 4 inte 
15 8 it t | $+ of / k FILE 30 „ . =} 2 


- ; 


/ 


1 
. 
; 
1 


* 
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. - b. Links. 
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Protrafion. | 
Having meaſured in the Field the three Sides of any Tri- 


| angle, according to the genera] Rule for meaſuring any right 
of: 


reight Line in Chap. IV. Sz. 2. which ſee, ang the ſame 
being noted in your Field-Book, as before directed: Then, 
::Pirft, Take between your Compaſſes the Extent of the 
longeſt Side given (viz. AF=60.12 Chains) from any Diago- 
nal-Scale of equal Parts, ſuppaſing that of 40 Diviſions in 
an Inch; and let it be laid down for your Baſe-Line, as in 


* 


ana Then having taken likewiſe the Extent of the next 


0 


greater Side given (eh. BF==60.8 Chains,) with one Foot of 


. 8 in the Point F; let upwards the Arch, vr be 
elcribed. : 5 


Thirdly, For the 3d Extent, let the remaining Side given 
(viz. AB=40.80 Chains) be laid down, by placing one Foot 
of your Compaſſes in the Point A, and with the other de- 
ſcxive likewiſe the Arch s 5;* biſecting the former Arch in the 
Fame BD, © - | „„ 
| y 5 : : Tai, 


* 


2 


oiven.——In like manner; 


— 


Of Surveying by the Cuain. 383 
Laftly, Let there be drawn two Lines from A and F to the 
point of Interſection at B; you have therein included the Su- 
perficies of the Triangle ſought, according to the Dimenſions 
all 'other Triangles whatſoever, may 

be thus protracted and laid down. : . 


— anne” 


* . 1 + 
5 2 6 { 
; 8 > | | | 
8 C 9 * 9. 9 1 14 Q 4 " - 


How 10 meaſure in the Field, &c. a. Rhombus, or 


_ geometrical Figure in the Form of a Diamond, or 
ſuper fictal” Content of the fame according to any 


Dimenſions given. 

R UN LAK. e 
3 E Form of this Figure is more frequently ſeen in 

Gentlemen's Gardens than in Fields: However, it is 
known to be bounded always by four equal Sides, oppoſitely 
parallel to one another, comprehending therein four Angles, 
none of them right, but only equally acute and obtuſe by Pairs; 
as they appear diametrically oppoſite to one another, —Or, 
a Rhombus, in effect, is only two equilateral, or two Iſoſceles 
Triangles, having ſor their Baſe, one common Diagonal, by 
which they are conjoined. See Fig. 12. 

2. The Area or ſuperficial- Content of any Rhombus, may 
de accurately. found, by. multiplying. the Diagonal-Line or 
common Baſe (uiz. AB) by any one of the two Perpendiculars 
(viz. DE or EC) becauſe they are both equal, and the Con- 
tent of the whole Figure will be equal to a Square made of 
the Baſe (viz. AB) and one of the Perpendiculars. Or other- 
wiſe, the ſame Effect will be produced, if the Sum of the two 
Perpendiculars (viz. DE and EC) be multiplied by half the 
Diagonal-Line (viz. AE or EB) the Product will be equal to 


the former Anſwer. _ * : 


— 


* * 
1 * 


.. 8 
8 1 0 Fredo e 6 if» f - #3; 507% 1 TP II Wee 5 | 
poſs. 3 Tiecp 67. round "Ip the, Porn eee 
dix. AD BCA) hath f. r its Diagonal-Line, or ;common. 
Bak ps ot © B 1 6 Chains, 938.2 : r £6; P. eee 
ale (viz, AB)-8 hains, and one of, the Perpendicu- 
8 ö N 5 


1 LOAN 65 85 =; Ph Kc. at Perches, - 
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lars (Es v3) 34 Baier 3. U what ; is. the, Area or Superficial 


Content? l OEMS 0 7 r 


f fuer, 2924 Square Chains oe: 07298 1 — 24. 


Wr 
1 _ 
” of #5 4 1 . : p ar 1 1 
0 4 ' 4 oF? '& 79 3 * - 4.8 $8804 . — * 
R / ; 2 
| Explanation. 
„ . —— — EE 3 r "= prey —— 6 * 1 * > 


This Example is fo obvious of itſelf, that there "PSA no far- 
ther Explication than only the Rule, above, obſerving, that 
the Diagonal-Line or common Baſe (viz. A a 86 Chains) 
being multiplied by ane of the Perpendiculars (viz,.D E = 
Chains) the Product is 2924 Square Chains for Anſwer ; which 
may be readily reduced into Acres, Roods; and Perches, by 

„II. SA. 6. which ſee. In like Manner, are performed 
1 heb 2 858 which hath their Dependanes en this 
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Sen Proirotien. - EO 

g meaſured or taken the D of the Fi 
1 Abt Fele, fad 96 th the longeſt Line, br Diagons! 
<q therein N e Chains; "and ſeeing all Tok 
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cloſing Sides or Hedges are a one of them (wiz, A D) be- 


dikewiſe .meaſur is f be. 55 near 3 Wl 
— 8 2 in the Fate eat. fe for Ra Ly any: * | on 

i To plot. 1 Figure, I take from a Sca of, 55 
N the e ine rien, VIZ... $6 Chains; w uch 
: town fra to B | 

Third, Pom the ine Seale of = Paw! take with the 

Compaſles, the oy = or Extent of the Side or Hedge — 
ed, viz. AD 55 
paſſes in A, I deſcribe with the other the Arch e.g: A ain, with 
the fame Extent, 1 ov! 775 Point i in (B, and with the "Wer 
Point I defcribe the 


Laftly, From A and B unts the two interſecting Points 52 
and C, I draw the four Lines, viz. AD, DB, BC, ànHT C A. 
which completes the Figure, and diſcovers its F orm, according 
to the Dimenſions given. | . 


f * * 
— Wd. * 
- 


3. 88 


r wo 
a 
* 


8 * 0 1. N Pi 4 


97 10 1 43 1 


To mea "Ry 2 | Rhonboides fo wp as W its. K. = 


- gure and Superficial Content may. evidently. appear: 
after Protracti — according 0 Oe Di menflonßs 
bien. | 


\ 


RULE ED 


Rhomboides differs: ſo much, ahd. nq more, from A 
| | Rhombus, As a Paral ogram does from a true Square; 
and, as ſuch, it follows, that the Figure thereof muſt likewiſe 


Right-Lines,.. whoſe. oppoſite. Sides are 


be bounded with? fou 
both equal and my Hu as well as the * — —_— equally 
acute or obtuſe, by reaſon whereof, no ight-Angle can be 
therein contained. 

2. Having therefore (by Meaſure)- found the tick and 
* of the ſaid Figure, and conſequently, the Length of {he 


apohal, Ot Jon ine contained ther in, you a 57 5 
clan, ſoon 3 n the true F orm or Shape Go 405 
75 the, Dimenſion given, © 3 1 4 


0 : 1 . 


hains; and with one Point of the Com- 


V which makes an Interſection in 
T In like manner is eee the ſame at the Angle C. * 
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9 te Bier ee ſame Data as the Rhombus, 
45 tlie Baſe or e gth of one of the per- 
ndiculars; Jet fall from note upon the faid Baſe: 
5 that the Rectangle, or 5 — the one, being multiplied 
the other, is Hkewtſe'the Area ot Superficial Content fought; 


aſe (in ce) the Reaſons and le are the fame, 


i ' V. 
1 


Iren 23 2510 1 10 i. 1 * 17 10 1 eh 1 5 4 . 1 #12 6 "\ 
e or 10 ö o example, 1 es 8 * 
171 2 1817 aye: 
FLA any. other. Inglofur, in the Form of a. 
vid. A 8 b for the Front of its Di- 


BI 
15 A D), {| 6,70 ins, and one of i its Perpen- 
Ds $1 EY 1 5 Fe e Area or aper 


* ens voy $ "og A. 71 fi LE N 19 inn 9 
Zaldz, cen ea oa aan ly Pere. W leer = | 
| n . og. See . 17 


— 2 5 7 


The Figure bein tted, as ſollows, chere rs for the 
Length of the 520 1 . — A D) 86.70 re appears one of 
the. expendiculars e 5:70 Chains, which being mul- 
| chile Gabor, thy Protict is the defired Anfwet or the Super- 
fcial Content, . 1 S e 9h or 8 90 
o Roods,. eee 1 


* I A 


* 
* . 


| np 6 
ge mon 108 Prifts 281 FF 
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the two Sides br Hedges, viz. C H= 20 Chains; which being 
noted in your Field. Hook, as before direQed. © 

Secondly, From à Diagonal Scale of equal Parts, ſuppoling 40 
Diviſions in an Inch; let there be taken between your Com- 
paſſes, the Extent of the longeſt Side, vir. A 568 Chains, 
bien being laid down as in Rig. 1 1 © 

"Thirdly, With the Breadth or abe of the Perpendicular 
Lide, viz. Ch d Chains; let there be drawn anobſcure Line 
e to AB; then having takem from the ſamhe Scale, the 


readth or Extent of any one of the ſhorteſt Sides ot Ends, 


viz. A Cor DB 25 Chains; and placing one Foot of the 
Compaſſes in the Point A, with the other (upwards) biſect the 
obſcure Line that was made parallel 1 the Line AB; ſup⸗- 


poſing it to happen at the Point C. 


Fourthly, Having Hraun thro' the N A wy Cc; che Side 


A C==25 Chains g then from the Point at. C lat thete be laid 

down the oppoſite Side;C DAB; and from the Point at D, 

let there: be dramn to B, the other oppoſite ide DB AC; 

N conclades he Figure, and diſcovers. alia true- F orm 
cre 14 213193011 a | 


L Leer Diagonal Line AD4 be Ame Note Extent 


beingpappliel] 46; the Scale, is found: to be 86 Chains 70 


Links; then from either, the oppoſite Angles B or C, let there 


be: a — hai found, tu biſeQ the Diagonal. Line, 


N Ar 15. 70 Chains: Vau have thereby given the 
proper 


ata (viz. the ſaid Perpendicular and 2 — for 
inding readily the Superficial Content as aboye. In like man- 


th al Stor Wes of "this Terk, ay be thus! n or 
id do vn. 1 
4 v4 ON MOLE N S* TD IEICE N 1 ner" 1 4 r * 
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E U E E. . 
TP H 8 Bra eöntsinb 3 Sides and four Angles, 


uncertain whether parallel or equal; but is com- 
1 — — r it appears to be fo irregular, as. 


neither 5 
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j 


neither the Sides to be parallel, nor the Perpendiculars equal, 


wo 4&4 * + 


yet both ways agreeable co the general Detinition above. 
2. The Figure being thus defined, you are to obſerye, that 
the common Baſe-is u ually the Diagonal, or longeſt Line that 


þ .can be pay war therein ;* : Or-otherwiſe,. it is a Right-Line, 


exactly meaſured from one e Angle to another, which 
939 reduces the whole re into two Triangles, whoſe 
eas may be accurately of by their proper Rule in Chap, V. 
Se 4. which ſee: Then it follows, that the 8 Sum of the two 


Areas ſo found, is een Contens of- the whole Tra- 


Waun Wenn 7 ban en 55 ak 0 E 


7 ot e Rr. 


en af "Or otherwiſe TI "WL Tg! 3 
The Arithmetical Mean Proportional, ws half che dun of 


the two! Perpendiculars, multiplied by the Length of the com- 


mon Baſe or Diagonal, produces the true Content required, in 
the fame Name the Dimenſions were given in; becauſe the 
Trapez ĩum is juſt equal to half the See made of the Sum of 


the two:Perpendiculars and the common Baſe : Ou, for the third | 


Variety, the whole Sum of the two Perpendiculars being mul- 
\tiplicd by halſ che onal, or: common Baſe, diſcbvers, like- 


wiſe, the ſame Product or Anſ wer. But the moſt 


fit for a Surveyor is to multiply the Sum of the two erpendi- 
A, by the whole Diagonal, or common Baſe; . and then 


F 


N. B. That all t our J. ; 23 l be found equa 

True, though 2 in '0 2 erpendicuta cutars , fall frond uh 
for then the Sum of the Perpendi — being lied by the 
Xe re will Produce the 2 Content. : 


l * * 
— —-— ood „44 2 - ans a+ 2 . ð˙·ù— 


5 0 Example. 


There l. is a certain /FiAd in the. Formi of a | Trapezium, (ol 
BC DA, Fig 14. whoſe common Baſe or Diagonal (viz. B D) 
— Petperidicular (., A E) A9. 50 

expendicularayz. CF ie W ; 


ins, and he leſſer 


TI 


e25 tan ae bis Afr, SOTO I 8 
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45 8 11 571 n 
In this Example, above, it may be obſerved for the firſt Va- 


riety, that the Area of the two Triangles in the Trapezium, 
vis. BAD and BCD, being particularly found by S. IV. 


and added, their Sum is the Area or Superficial Content of the 
whole Trapezia ſought, viz. BADC = 206 Acres, 1 Rood, 
o Perch. Then, for the ſecond Variety, if half the Sum of the 
two Perpendiculars (viz. AE and CF) = 27.50 Chains, mul- 
tiplied by the common Bafe or Diagonal (viz. BD) = 75 
Chains, the Rectangle ↄr Product diſcovers the ſame Area or 
Content, as above. Again, for the third Variety, if the Sum 
of the two Perpendiculars (v. AE and CF) = 55 Chains, 
be multiplied by half the common Baſe, or Diagonal-(viz. BD) 
= 37-50 Chains, their Product is likewiſe the ſame Content, 
as above. Laſtly, for the fourth Variety, if the Sum of the two 
Perpendiculars (wiz. AE and CF) = 55 Chains, be multiplied 
by the whole Diagonal, 'or common Baſe (viz. BD) = 75 
Chains, their Product is the double Content, whoſe Half is the 
ſame Area, as before: Which ſhews, that all the four Varieties 
above are equally true, and as ſuch, may be indifferently uſed, 
though the laſt is preferable in Surveying. | 


1. As the true Form and Superficies of F igures of this Eind 


| 
depends upon meaſuring, or taking exactly with your Chain, 
N the Length of N well as one Diagonal in the Field; 


or Corner, remarkably known by ſome Gate, Style, Tree, He 
and fo proceeding orderly from thence towards the Right-hand, 


of each Side or Hedge in your Field-Book ; according to the ge- 
neral Method preſcribed for meaſuring Right-Lines and Diago- 

nals in IV. Seck. II. III. and V. which ſe. 

2. For che exact Performance whereof, ſuppoſe you begin a 
B, in Fig. 14. where having ſet (for a Mark) a Station-ſtaff 
with a white Rag, and from * meaſuring in a ſtreight Line, 
the Diagonal-Line G D = 75 Chains; as alſo in like manner, 
the two dides or Hedges on the Right- hand of the ſaid Diago- 
nal, vis, BC S 0 Chaine, and CD S 26. 50 Chains; which 

being particularly noted in np Field-Book. . | 41 
9 n 23. Have 


D © Oo — 
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© 4» of Trapmium bow meaſured in the Fiel. 


lo, in order thereto, it is needful to begin always at ſcme Angle, | 
Co 


until you have meaſured round the ſame, and noted the Length 
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3. Having thus obtained the Length of your common Baſe or 
Diagonal-Line, viz. BD, and alſo the two Sides or Hedges on 
its Right-hand, viz, BC. and CD; then, likewiſe, you are to 
proceed. to meaſure the other two Sides or Hedges, viz. D A 
and AB, Which concludes the Meaſure of the whole Field, con- 
- taihing therein the Diagonal-Line BD: All which nnuſt be or- 
derly and exactly placed in your Field- Book, according to their 


fame may evidently appear when truly delineated. 
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- Protrafiion. 


Fin. The four Sides, with one Diagonal-Line given, being 
- meaſured and noted in your Field-Book, as aboye, you are next 

to find out the true Figure or Form thereof, b. taking fr 
Diagonal-Scale of equal Parts (ſuppoſing that o 40 Niviſions in 
an Fach ).the Length or Extent of the Line or Side BC = 70 


£ (|: Secandly, With the Length or Extent of your Diagonal-Line 
yen, u. BD 75 Chains, let one Point of: your Compaſſes 
placed in the Point B; then, with the ather Point oppoſite 


5 to the ſame, make an bſeure Arch at. pleaſure ; and then, 
with the Extent of CD = 26. 50 Ghains, taken from the ſame 
Scale of equal Parts, let one Point of ybur Compaſſes be placed 
in the Point C, and with the other biſect the former Arch in 
n ni 06 e eee 5 CLP -e 
= Thidy, ee the Feißte B, D. and S, draw the Te 
ee bon Tins ke toned 

; | . 7.44.4 | BY 4 {if . | FEI SEATED OCT ag 8 
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true Lengths and Signs; ſo that the Figure and Surface of the 


king from a 


Dane which bing laid down for the Bake or Ground-Line, 
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Fourthiy, Take between your Compalſes the Extent of the 

given Line DA = 38.30 Chains, and having placed one Foot 

of your Compaſſes in the Point D, witk the other make like- 
wile an obſcure Arch, oppolite 1 to the Point at D, on 3. 1 


\ Has For the fourth or laſt ſide, take in your Conpatics 
xtent of the given Line BA = 58.50 Chains ; and hay- 
c placed one Foot of your Compaſſes in the Point B, with the 
other deſcribe an Arch, ſo that it my interſect the other i in the 
Point A; then from the Points B and D, let there be draw 
the Sides B A and D A, which... completes: the Figure of the 


Trapezium. 


Lefily; From each of the't1 two oppoſite Angles at A and” E, | 


let there fall two Perpendicular-Lines, . AE 29130 
Chaing, and C F =» 25-50 Chains upon the c mom Base 
Diagonal. Line BD; you will thereby obtain for a proper Data, 
the three Lines internal that's needſul to find. the Superficial 
Content of the whole Figure as above. In like. manner, all 
other quadrangular Figures, 4 never 4. N _ be 
thus meaſured and 8 r Set le 


E774 


How 2 Trapexiim, be. may ” cad etl + of 5 | 


_ Angles and Sides  Promiſcuou/! ſy, without Di agonals, 


55 There i 18 iber another Method of Age s apr Tie 


the Field 
De os tn Np Pl enTI 


fame at home, with: imagi 
without the Uſe of any Dlagonal-Line 3 3 and $99 is, 1775 gin 
ning at ſome convenient Place in the Inſide of the Field, from 


whence you can meaſure round the ſame, by proceeding ( if poſ- 


{ble) on the Right-hand, where you can come neareſt to all 


your Sides and Angles, in the fame order as they lie; then will 


it follow, that 855 rt Side or Hedge, being meaſured as before 
directed and th 5 7 afterwards an Angle, according to its proper 
Rule in Gh will at laſt, 57 ſutrounding or encoiñ 
paſfing the vole Fe rg 

and as many Angles, tobe accordingly noted in your Fiẽld-B 

in order, that the lame may de ttuly plotted, do er 1 


DN 21 


| bs - "Having protracted or Jaid town, according.toyaur'geners] | 
Rule, all the Sides and Angles i in the ſame e ag you phos, | 


them in the Field:Bobk, y ou. will thereb di I aha 

the true For 00 or Fig as betkof: "Then, % n e 8 

Superficial 0 

an, "from one en te e "to "Oey 
. 4 
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diſcover orderly four” Sides ar 80 


ntent & the fam "will be oun by Bets 4 
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362 : of Wee by the Crars, 
Data thereby; exhipigedy ax Deſgre; $17 nl ne 


and letting fall two Perpendiculars vpon che ſame, the. propre 


. B. The Aha i of mea ring the A © in 4 11 as above, 
2 e frequently but may. 25 ee 
Nadi % Op 02 $:: TH 

Sd: 6 —_ 4 14% ad SY ran (4a by 3 . e 0 

24 11 3.4 120 A1 IMs $743 i e | 
1 meaſure a7; rapezium. from a Kin » Station in any one 
e the Sides: of it, without the Ti rouble of Unger, 


„Let-all your four' Sides or Hedges round your Fi ield, be or- 
derly and/;exa&y, meaſured and noted in your Field-Book, as 
before} only: wath this Difference; that any one! of the Sides 
or:Hedges, may, in meaſuring, have a-Station-ſtaff erecied at 
or Hear. the Middle of the faid Hedge, eſpecially, after you 
have:known, by Meaſure,:the exact Diſtance from each End 
uf the ſame, to the ſaid Mark; then it will follow, that two 
Diagonals being meaſured from the ſaid Station: ſtaff umo the - 
two oppoſite Angles or Corners, you will thereby find (in 
X et e! the whole Trapezium divided into three .Trien- 
12 he Sum of whoſe Areas is the Superficial Content ſought. 
Non ulthdugh this Variety may be uſeful in ſome Caſes; 
ret. either of dhe other two preceding is more He for 
eir E 3 4 acility, ef e Ponds, or other 
ſerüctions intervene not: 2 therwile e 
iy APs, Ae | 5 
mol "kts 4 att do oh 


. 11 ng y Io 24 ty aan 2 Ht FE bo. 

- KG «1 ES. » £1 ! 955 | 
Praflical oo. very "uf ful and. material in Sur: 
ths ve x ; 5 hing. 

46.14 

web Having en, Ft Form, of your Field, 5 gs a 
rough Skerch of lit be drawn in your, Field-Book, as near as 


ou can gueſs, 8 0 e 135 zam farther than only 
wing as man Angles in your rough Draught, as 


ere are by 1 7 means, you Will thereby form 
in your ö F 1 or gies ot: the true e Draught 
bee. 6 of 2 


aye feveral Schemes i in one Pa x its beſt 
i l ITY in your Field-Book fo a Piper, as to 
oritain fo ur ſeveral Columns with. their proper Titles, for re- 


eig Or der) the. Bomber A; * * Di 1 2 


> cas 5 mn @. oa eas oa... 


AR = =, 95 wt 
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| Angles, Id, Things remarkable, occaſionally happening z not 
eo he « fame time, to mark every Table with the 
fame Number and Figure you are meaſuring, or by way of Si- | 
militude you can have reference to. But when you, are ſur- 
veying but one ſingle Field or two, or the like, it is ſometimes 
convenient to make the Schemes large, and write every Number 
by the Side of its reſpective Line, as may be ſeen in ſome of the 
3. Always chooſe tos torreſf Diagonals| of Ciok-Lines, for 
they are not only the ſooneſt, meaſured, but leſs liable to Error; 
For the ſhorter the longeſt Side of a ce the mor2 
acute its oppoſite Angle, and the Teſs ſubject to M iſtake ; but the 
nearer that che longeſt Side caries to the Length of the other 
two Rides, the lets Certainty öf Truth, as will evidently; appear 
4. In meaſuring about the Outſide of a Field, it is beſt to go 
(eum Sole) with the Sun; becauſe you have then the Hedge 5 
Angles on your , Right-hand ſo near you, that they may be 
taken and meaſurcd orderly, and entered into your Field- Book; 
but on the contraty, when the Sides, Angles, and Diagonals, 
are taken and meaſured in the Inſide of the F ield, if is then 
beſt to accuſtom yourſelf to go (@ntra Selem) againſt the Sun; 
and then all the Remarks in ee or beyond it, are on 
your Right-Hand; ſo that when yo look towards the Chain- 
hand, you'alfo look towards the Hedge; and alſo, then there 
is no Charge to the Memory, ſeeing all” the Remarks being to 
be writ on the Right-hand Side of the Table ; but if you have 
Occaſion to go with thi Sun, pur your Remarks on t $55 
5. When you meaſure about the Qutſide of the \ W 
find the Angles ſo irregular, as that they cannot be perceive at 
* Diſtance, by reaſon of Furz-buſhes, and the like, you may, 
as you come at them, hang a Piece of white Paper, or ſome 
other Thing temarkable 3 by the Help of which, you can;ſee them 
it a ſmalk Diſtance, for Reaſons hereafter following, which fre- 
quently occur in Practice: Alſo you will find it needleſs to 
have any, Marks at the outward Angles, only you muſt ſtand 
at them, till you have ſet down the Length of the Lines that 
you meaſured to them; and ſo proceeding orderly in this Me- 
thod, to meaſure likewiſe from them to the next Angles. 
6. In finding the Area, or Superficial Content of any Field, 
you need not be careful always to put a Dot between Chains 
and Link; as for-Inſtance, 4.65; but put them all together, 
ſeeing the Chain is decimally divided into 100 Links; there- 
fore, it is all one in the Operation to ſay 4.65, vis. 4 Chains 
bs Links, as to ſay 465 Links; becauſe Decimals do always 
"> + 1 e work 


Pd 


| ey Of "Re 75 the. CA. 
k as whole Numbers. Rency | ic is, ſage, e ot Figure 


A cut off from th ie Right- ha Product, becauſe 


lc "ſquare Links is an Acre; W when the firſt 
| Product exceeds. not 5 Figures, you place on the Left-hand of 
the Point o, indicating thereby, that the Content is leſs than an 


Acre: When the Tegond Pfaduct, whoſe: hr, is always 
4, the ſquare Roods in an Acre, exceed s not 5 Figures, — 
_ placed a Cydher (viz. 05 


r of ſquare Perches in 


. 8 7 the 


7 | Ron J, ex ceeds not 5 Plices or Figures, there muſt likewiſe be 


placed a Cypher: {ui 0) on. the Left-hand of the Point, to in- 


| dicatæ tha te is likewiſe go erehes but the Figure or Fi- 


res: on the Right-hand of f ths oint, are always here ſo many 


eimal Parts © * mh Perch. But to be more particular in 


findin uperkicies, you may. par Recourſe to II. 
here the ſame is Muſtrated by T. Wy aBles,. Prop dons, Rte 
e ihe > e 0 f 

1167 fame e are LAY ul in F ields of any 
ale umber of Sides, as . 25 thoſe of ſour; ſo Iſhall here 


obſerve, that all quadrangular Fi a eſpecially thoſe of Tra- 


| deze ma de more. or leſs, 155 "A accordin A the Nature 


d the of the Parz. elo gra c or 
: Celle becauſe pl con grams pr 


/ 


it, n exhibit the ſame 8 uperficies,. as 2 bove: his is ſo ob- 
vious, chat the Fig igure, with. an, Example,. will illuſtrate the 
ſame, when occaſionally petfarmed by the ingenious ene. 
9 C i A. . «> ; Wor 14 
157 8 . , 15 94 14 ur 2 49 4 * 3 6.17 * * N14 4 4 41 . A 
? 5 by 3/28 2 7 1 . f 
e in N 11 72213144 ts TL? 1 3h 2300 4 
4 F 7 14 on % * 12 k v4 43 
Jad 2 fs 12 1 ales 128 11 * as ; pt. 1 5 el on 
85 KM 115 115 25 422 ETSY 39020 * 4 1 ! 51 n o ol 14's | 
N ir 2H. 51 NN Nen th ANI dien 1 7 
2 4 21 1 128 « 1.3 „ lee 12 ; a 1 2 ani : 
5 ART: * b 1 } F 
e 1 * SS +) 100 * 9 Man $64 2 
Mida li man . 1 55 . nenn 


od Quality of the Figure they appear in: As for Inſtance, 
, e ſo called by de 
two of which oppolite 
are MEI, and of, four 5 Jes, 5 two at, each End being 


4 ual, * whoſe Area, or-ſupert 58 4 Tet found by multi: 


. balf the Sum of the two ets Þ b, .the Pro- 


the Anſwer ' in Name given,. Or otherwiſe, 
th Dia nal, or long 05 Fi e therein, being multi- 


Palf the Sim of the two e dae fall upon 


* ar NMR TIE 
G. K 78 As n 515 18 +: ; * K T7) 
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ae ae 1 no, Rooda: Je „When. A. third Pro- | 
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How to 8 9 and fad. the 8 
Content of any regular, Polygon ar multangular 
Figure, confiling ofe any Number 7 equal Sides 
dna Angie es. 


ROLE 


RULE 


Reg ler Polygon hath always its Sides ind 
An equal in Polygon and Galen y, which ate 1 2 jo 
than 5 12 may be din, increaſed to twelve Sides or up 
wards, each Figure afſi a pr Fa! and peculiar Nate 
agreeable to the Number e of its Sides, by which' it is diſtin. 
"wiſhed from others; That is, if a regular Polygon affin 1a 
the N of a Pentagon, it hath 5 equal Sides, and as many 
a Hexagon, of 6; I A 3 of 7; an Octagon, 
15 3 4 'Nanagon; of 9; a Decagon, of 10; an" "Undeca on, 
of 11 ; a Dodecagoh, of 725 We ors 75 of which may be feen 
in Gemlemen's ( ardens, as. well as in road-Meafure, Paving, 
We; but ſeldom or rarely in the Surveyors Nov to meafure 
zem in a large Parcel of Land. | 
2. Having thus fhewn'the various Kinds of te gular Poly ons, 
| with their Definitions both' generally and * 
now ſhewy how all of them may be. ccurately nicafured, 1525 
their {iperficial r ne Hcoyered; In offer ts 
which, you are firft to find the ede We exact Middte 
each Figure, by 11 Lines from any two Angle 
that Ae a Sit enter; then find the Conteht of 
that Triangle, as taught in Ses. IV. of this Chap. Laſtly, multi 
ply the Arn of that rian; gle, by the Number '6f Sides, and” 
the Product is the Atea, 4 ſuperficial Content of the e 
lygon. Or, multiply baff che Sum (4 the Sides, | 
neareſt Diſtance from the Center to one of the Sides, gies 5 
Anſwer in the ſame Muſs _ was given. 


5 | £4 l 


Admit 2 regular Polygon ſhould repreſent a Pentagon of five 
mul Sides and Angles (viz, B C 8 F E) and that the Per- 


pen» 
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„ or Radius of a Circle inſcribed therein, is A 5 
23-20 Chains; alſo fy juſt Length of one of the Sides is ſound 


to be BC=34.50: Tõ know the Area of one Triangle, and 
r the Superficial Content of Gs whole. 1 


dard I | . ik. S R. 1 Pa, + 7 * 
| 1 one _ 400200 = aun 3-20 for the Triangle. 
e wanne e 


Explanation. 


In this 1 28 well 3 in all b of the like Kind, 

it be,obſerved, that the Particulars of the proper Data arc 

805 the Sides ; given, Vlx. D 50 Chains, and the Ra- 

us of the 1 94 Circle, as w Las the Perpendicular of 

ae > Triangle B AC, viz. A DN=23.20.Chains, in order to find 

\ the Fer Content of the ſaid Triangle, ng conſequently 
1 the Area of the Pentagon ſought. 

| 2. For the Performance of which, according to the general 

_  - Role of 155 regular Polygons, as above, you will find that 

= b 2 of the given Sides (viz. 88.2 Chains) being 

| „ We ied e Radius of the inſcribed Circle (viz. AD= 

= HED 3 57 the Product is 20010000 ſquare Links, or 

| 200 Acres, o Rood, 16 Perches, for the, Superficial Content 

_— of the whole 22 ſoug ght. Or ay = the ſame 

| may be effected h ; multiply 7ing half the RS dic, (uz. BD 

| 1 * 17. a5 Chains by the perpendic ar Length, or neareſt 

ſtance 1 the Center of the Polygon, = Middle of 

one bf its Sides, I D 23.20 5 55 the Product is 

4092000 | ſquare L ks, or ＋ * H Non ds, 3-20 Perches, 

the Area o f the T ,riang le B which being e 

y the Number of Sides (vis oy the P oduct f is the Superh- 


* * % 


; 
cial Content of the whole Polygon, as -; dove.—ln like man- 

niet, the Superficies of all other Polygons whatſoever may be 
thus found, cegard being always had to the Number of cb | 
as well! as the perpendicular Wee or ae of the er 


. e dee . 5. 47 cd | ; 


a amy regular Frag 4 9 n meaſured "and 
5 2K ace 40 lle. N umber of its Sides. bs 5 


| Leg 55 * 
He Figure of the given Polygon (vis. BOGFE) aps 
. to be truly regular, let its Center be exactiy found, 
by meaſuring 3 a Diagonal-Line from the Middle of one of its 
Sides, to an oppoſite Angle, via. DF; which being again dia- 
metrically croſſed by, the —— EL, you. will diſcover 
the Point of Interſection to be at A, which i bs —_— the Cen- 
ter of the Pol gon. 201 it 1 2a 
8 „The Extent or Diſtance . the Point A, and 

jadle Part of any of the Sides, being applied to a 
| Diagonal-Scale of equal Parts, diſcovers the Length of the 
= of the Triangle, or the Radius of the inferibed 


11 Fi (vis. AD) which muſt be Mw ri Op in your 
72” 11.1 awe nary; 
| Thirdh, - Ie there is kids taken- between the Com paſſes; | 
the Diſt ſtance or Extent between. the central: Point A, and an 
one of the angular Poinis (vr AB. or ACY and applied to th 
ſame Scale of equal Parts, you will there — the Hy 
. * 23 705 
1 vi. or 
| — * the Frag in the u che lg Book. rd wa Io hens 
* With the laſt Extent, or Radius of your circum- 
ſcribing Gele (viz. BA) as above, let one Point of your 
| Conipatics be placed in the Center, until you have deſcribed 
vine other an obſcure . which wer hens — _ 


/ 


the an ular Points of. the * vi. BEF GC, as in Hg. 


l which ſee. N 
5 1, The Extent of any of the given Sides of the Polygon 
| tax. BC) being taken between your Compaſſes, and meaſured 


round the circumſcribing Circle, you will thereby find exactiy 
(when black Lines are drawn from Point to Point) the Number 


* 
20 


How to make a res . Ts or /a Figure of 5, 6, 7. 
3, 9, 10, 11, 12, or more equal Sides, or otherwiſ, 


5 their natura lines in Enit and T. * oh an ac· 


- curate and PO] wy. 


| en 3 Sdtiktted in 2 


Circle, or otherwiſe, the Links and Tenchs of '# Chain cor- 
— — * the ſame 3 603.6 Links, Q Ta $06 85 Num- 


have your, Nigüre cohtäiß 

da 1 2 1 hee de vn Side of ſuch! a Figure; — 5 
1; Secondly, From any Line of C ordsi or otherwiſe; from any 
Diagonal Scale, ar Pleaſurey take frem re fortwer 66 Degrees, 
end ſrom the latter, 1 Oba; nor 100 Links, amd wich either 
1 deſtribe ae ene e A6fie; take 


2 
15 


Then hating drawn Lives between thoſe 1 * pr 
| yok pd 


theteby: to the Number 
divided aby? Made any regilar- bene ** 
Wend ger ned. 8 ap Re 
of; H oi vonn jew; Ii 3 61 — to me, 
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of the Wa. "7 and its. Parts: 2 How 0 „ e or 
any Fart of it „ may. be meaſured,” protracted 
and caft up, wit all e La and 
Accuracy. ox cient e T | 1311932 
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The” DezrixiTiION. 


A Cirele is 2 plain F iure, contained under the Limit 
or Term of one Line called the Cireumference; and 
of all ſuperficial Figun, 8 the moſt comprehenſive ive,” becauſe 
it 90 in a 1 ompals bat ei Area or Qquare than ally 
88 orm or Figyre wh wh ath vey . It i is alſo.a Figyre moſt pe 
fect, becauſe its eriphery Se, Circumference, meetin ting At 100 
fame Point where it firſt began, wy be every where <qualty 
diſtant from a certain Point in the Middle of its Surface, pre 5 
the Center, from whence all Right-Lines being drawn from | 
| thence to. the Circumference,, mu 8 Fal 2 5 ual Len 
2. "As this 1. 90 does frequen on the Surfice 
8555 toms, aſons, 19 . be. MAE td * 
n 


o 4 rh derſtyadibg of im prigclßal Parts i 
needfüf, s Ae by e Er cles has 7 8 : 


upon the {i ſame, Prof ary 
ring 722 t 


ok the Cer 


perhicles * ha £ — 


Wee 
1s 
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1 7 
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LIE 
orte 2Me 
7 5 by Tv: 90 be 
e 1 2 992 


Ji 

bud from the A 1 Ne e ge Ties o dhe 
cumference, as the Line GH: 6thly, An Arch = the Circle 
bs LY Part of * Circumference, whaeder great or ſmall, 
| . 
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4 AG or ABE: 7thl, A Semicircle is always the juſt half 


of the whole Circle, as ABC: 8thly, A Quadrant is the th 
Part of a Circle, made by two Diameters perpendicularly inter- 
ſeQing each other, as ABO, BOC, Sc. -gthly, A Sector of 
a Circle is a Piece: Sut out bythe: Semidiameters, and is 
bounded by, them, or contained between _ and an, Arch 
of the Citele, us OBE: rbb, and 2 4 rity Sec- 
tion, or Part of a en is propecly. a Figure-contaitled under 
2 Right-Line ao! 1 Part of He alrcumference reater or leſs 
than a Semiciri "Obadrahs, Sector; ts [AGE is a leſs 


Segment of the n ABCD; likewiſe A D E is whe greater 
Segment of the ſame Circle. See Fig. 16. 
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5 The Use or APPLICATION, 5 5 


TOs 15 W rai ARNE defined all the principal 
Bris 55 the ke Ciel, we Kit now orderly atid oP DET 
Ae their Uſe 2 [Ap plication, wg at im edle 


= 5 Ab pen 1 as ,Concilenels, ' actor ding to 


rs For Cal owing CR MN A 
Mi th oc Nuit 11 97 ow 2 3s * inet 


bells c | . 7 A dienen 6 mort n, [> 
ett Ge BAY E Tait 41 2 ber = 17 6 f RF I wy e807 J. 


473 Fey oe err : of 
3 258 N Jiamet er being give l, to find the Cir pee by 


9 — 5 Which, $0, th ice the 


rameters, add 1, of 8. 2 85 E e 


es ſought. according to ch Bimedes: 
r ale 1 given by > ay LE | han, the 
Prod & Quotient ewiſe the nſwef 284 ve. 
uy en. Boas been _multipli 


en Diam 
e 15 5 the Quotient lad been allo 


10. the Method of Adrian 
2 5 NN fer mile de by 


Ih Ke et Oi 1925 igures 
and of the Point or Comma, 175 el like 5 
1 152 , Accorgir cher to 6 the Meth 

., The; Conyerſe of any one. ſe three 10 Meihod 
— W n di over the Diameter ſought, when thi 5 ircum- 
Sg , by 985 and 1 proper 1 Dif as 


2 r for N te FB Ke E 5 
ilors 1 1 Jo al bil M44: mon vhs | 
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To find various Ways the Area or ſuperficial Content of a Circle, 


- having interchangeably, either the Diameter or Gircumference 
given. | | 


1. The given Diameter being ſquared or multiplied by itſels, 


and that Product again by 11, and the laſt Product divided by 
14, the Quotient ſhall the Area or ſuperficial Content 

ſoughty according do Hahne. 
2. Let half the Diameter be multiplied by itſelf, and that 

Product again by 3 and 5, the laſt Product will likewiſe be the 
Content ſought. , | | - LM 

23. If from the Square of the Circumference 'you ſubtract 4 

Part of the Product, and divide the Remainder by 11, the 

'Qeotient alſo. will be the deſired Content. | 


. Example. 05 5 
Suppoſe the Circle AB CD (Ag. 16.) hath for its 8 


ter DB=28 Chains: To know the Area or ſuperficial Con- 


tent of the ſame. | 2 
* GE 8 A. R. Perch. 
Anſwer, 616 Square-Chains = I—2—16, 

= ©» Explanation. 
| Fig. 10. * 


1. The Diameter given, viz. 28, being ſquared or multi- 
plied in itſelf, the Product 97 z this Number being _ : 


— 


- = ay * — — r= — 
. Ai ew") jo 
88 2 a6 l 
bY aa * 8 _ A ops on. * 

* f 


1402 Of Surveying by the Cuain. 
plied by 11, giveth 8624, which being divided by 14, the 
Quotient will be 616 Square Chains, and that is the Area of 


6, the Product is 77443 
Product, the Remainder is 6 zer beir 
by x1, the Quotient is likewiſe 616, for the Area or Content 

ſought. Hence the Truth of the Rule appears in all the three 


Typ find accurately the Aren or Content of a. Semi-circl, 
©... ”  Duadrant, or other Sectors of a Circle. 


Hale 
2 ' 


/ 


Pp 


the Circle. 2 
Half the Diameter, viz. 14, being ſquared or multiplied 
by itſelf, the Product is -196, which being again multiplied by 


37 the ſecond or laſt Product is 616 Square aro. 2 


The given Circumference, viz. 88, being multiplied by 
from which deduct + of the ſaid 
776; this Number being divided 


That the Area or Content of any of the Particulars above- 
aid, may be exactly found, there muſt always be given, for 
the proper Data, the Radius or Semi-diameter of the Circle 


(being a Particular common to all) together with the Length 


of the Arch-Line belonging to the Semi-circle, Quadrant, and 


two other Sectors; then it follows, that the Length of ＋ one 
of thoſe Arch: Lines being multiplied by the Radius, or Semi- 
diameter of the whole Circle, the Product is the Area or Con- 


tent of each, according to its Name and Quality. 45 


7 


Example. 55 


Almit the Circle A B CD hath its Superficies divided into 


four ſuch unequal Parts, as a Semicircle, Quadrant, and two 
other Sectors: Now allowing the proper Data for each to be 


| © "as follows: wiz. 
2s follows 


1 EEE WET . 
the Length of ABCD, the whole Circumference = 44 
-| the Length of ABC, the Semicircles Arch — 22 


the Length of ORE, the leſſer Sectors Arch = 4 


. Ethe Le. df A Cor iameter common to all =14 


— 


* 


the Length of O AB, the 8 Arch = 1. 
e 


; To 


| of Surveying by the Cav. 403 
Wo know the 'Area or Superficial Contem of each, 
Chains. 


ABCD = 616 = Circles. 
| ABC = 308 =  Semicircles. 5 
Anſiv. OAB — 154 = ' Quadrants. Area. 
5 OEC — 98 A Greater Sectors. 
OBE — 56 Leſſer Sectors. 
Explanation. 


This Example, as well as all others of the like Ks! „ 
obvious, that there needs no farther Explanation, than only the 
Application of the Rule itſelf, by multiplying half the Length of 
each Arch- line given, as above, by the Semi- diameter, the Pro- 
duct is the Area or Content ſought, according to the Name 
poems whether ee Quadrant, Sc. 


N. B. Thi Length of the Arch or any Part of the Circle, parti- 
 cularly the — may be found thus: Let GH biſeet A E 
| perpendicularly, and draw G A; then Him b times. AG 
tale AF, and divide the Remainder by 3, the 2 will be 
the 2 of the Arch CRY 0 je. 


To prep are ated N . or proper Multighers, 7. 
Ze en any f the Quai 14. 5. one. = 


Fa OY + 


1. For the Performance hereof, let the Circumference of a 
Circle, whoſe Diameter | is Unity, or or 1 (viz. 3.1416) be order- 
ly diyided by 2, 4, Tre and , the Quotients, reſpectively, 
are orderly, the Arches of the Semi- circle, Quadrant, and two 
1 ſought, leber to the Work of the following Ex- 
amp E. 5 8 


2. Let one Fours of cock of thoſe Arches, found a8 above, 
be orderly taken and multiplied by 1, the Products reſpectively, | 
ꝛre order y Areas for that Circle. and its Parts proportionable, 
whoſe Diameter is Unĩty ar. 2, and conſequently, becomes ſtated 
and fixed Numbers, or Multipliers, for any other Ciccle what- 
9 whoſe Diameter or Circumference is given. 


of d 2 FE | | 3- Mul- 
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I Multiply the Square of any Diameter given, by the faid 
proper Area or Multiplier, for the Semi-circle, Quadrant, or 
Sector's given, the n is the. Area or ee deſired. 


Eunfl. 


There is a Circle whoſe ety is Unity or 1, which 


hath the Areas of its Semi- circle, Quadrant, and two Sectors, 
particularly given, as follow: To n the ſame i inthat Ciccle, 
whoſe Diameter j is 28, 


1 * Areat. thee. a ig | 
73 1416 298540 y-' © 88616 Circle. 
1.5708 = 39270 - 44 = 308 = Semi-Circle. 
0.7854 = 10635 Cc 23 = 154 = Quadrant. 
0.2850 = .07140 ff 8 =, 56 L eeſſer Sector. 
o. . = 12498 I4 = '98 = = = Greater Sector. 


Anſtu. Given 


Explanation. 7 


In this Example it may be obſerved, that if the Beers Num- 
bers given for the Areas of the 'Cinele, Semi- circle, Quadrant, 
and two Scctors, viz. 78 54, 3927, 19635, o 14, and 
2495, be orderly multiplied by the Square o 28 (vizs 784) 
; the, Products are orderly 616, 308, 154, 56 and 98, or A 
=_ names for the. particular Areas or Parts proportional of the 
r 97 Surface ſought. In like manner the Parts ſuperficial of 
N r Circle whatſoever, may be accurately found, accord- 
ing 8 the Diameter or Ciroumference given. 


Note 1. As one of the given Factor be contain a certain 
0 rx of decimal Places; ſo there muſi be always ſo many 
5 off ( Z a Point or Gene ) 2 the Right-hand of the 
<4 Pro: a; then will it follow, that thoſe on the Left-hand ' 
the Point, &c. will be ſo many Integers for 4 ans" t 
_reft Decimals, or frame Parts of Unuy. | 


2. As the Operations above, depend upon the exattt of Analegits 
'viz. thoſe of Van Cullen and Mellus; 3 ſo both of them ap- 
' proach ſo near unto the common Way 255 by Archimedes, 
that the Di; 33 betewern the 15 a 


my On two Eran de not er 
Ceed 
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To find the Area of a Segment of a Circle _ ous Ways. 
RULE. 


Altho* this Problem is ſomething difficult to — exadtly, 
yet you may come very near the Truth ſeveral ways, by obſerv- 
ing the following Directions. 

Firſt, Let the Area or Content of the Segment AE G be re- 
quired. To effect which, draw 1½, the Chord-Line AE, and 
meaſure the Length thereof, which ſuppoſe to be 25. 500 Chains; ; 
then meaſure the Verſed-Line or Perpendicular GH. which ſup- 
pole to be 7 Chains. Now I ſay, if you multiply 4 of the 
Chord-Line (viz. 17) by the Perpendicular = 7) the Pro- 
duct is very near the Area of the Segment AGE = 119 Chains. 

Or otherwiſe, if you multiply + of” the Verſed-Line or Perpen- 
dicular (viz. 4.66) by the Chord-Line 25.50, the Product is 119 
Chains fere, for the Area of the Segment ſought, as above. 


"Explanation. 


1. Two third Parts of 25 and a half, is I7, which multiplied « 
by 7, the Perpendicular G H produceth 119 Chains, or 11 
2 4 Roods, 24 Perches, which is the near Area of the - 

Segment AGE ſought. See Fig. 16. 

2. The Proof of the laſt Work will appear by Geste, 
tat the Area of the whole Sector AOE, is found as before: 
For the Arch-Line AB being a Quadrant, is 22, and the Arch- 
Line BE is 8, which together make 30; the Half whereof, 15, 
multiplied by the Semi- diameter OB = 14, giveth 210 for the 
Area of the whole Sector AOE. Now the whole Sector, 
which contains 210, conſiſteth of thoſe two Parts, namely. the 
Segment AGE, and the Triangle A OE, the Baſe is 25 and a 
Half; the 15 7 (i having the Remainder of GH. 
180 away, OG=1 erefore Saale 25.5 by 3-5, the 

Product will, be Pad: 5 fo * Atea of the N low it 


follows; that ** | * 
The whole Ares ef the Seftor O AE. is. TT: 2 . 


* 


4 s OS OTH Lp 

The Areaof 3 Segment AGE i | 1 [19 - 
. ͤ ADE th-i= 7 |=, OS 
4 #1 43 ann ne 215 | t C2 


The Saw Wit; v Le 50g oY 72 ty Rig 0209. 3 
ue is equal to the ads Sector within leſs than an Unit. 
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= Explanation. E 

In this Example, and all others of the like kind, I multiply 
the Tranſverſe ä — given (vix. EA = 34. 50 Chains) by 
the Conjugate Diameter (viz. F G = 24.00 Chains) and the 
Product (vix. 848.7000) again by . 7854; according to the 
third Method of the Rule, becauſe moſt exact, and the laſt Pro- 
duct is 666 5689) Square Links, or 66 Acres, 2 Roods, 25 
Perches +, for the Area or Superficial Content ſought, | 
$17J8 8315160683: : FG : B03 COM T PHF FI . 
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ER Proiraction. | 
1. When you are required to take the Dimenſions of an El- 
lipſis, or Oval, you are firſt to meaſure exactly the Length and 
Breadth ſeverally in Chains, Poles; Yards, Feet, or any other 
Name propoſed, which muſt be accordingly noted down in 
your Field: BoD for the Tranſverſe and Conjugate Diameters 
_ (given,::in order-ta;Protractions: |. oo eg 


- 


2. The Fei of the faid Figure muſt next be fond, by ſub- 


rafting N of the Conjugate Diameter From the 
Square of the Franſverſe Diameter, the Square Noot of the Re- 
mainder will be the Sum of the two Fei, whoſe Half will her 
the Niſtance oſ cach Foci from the Middle or common Center of 
the E TEE Bobo Bond? Oh) 70 nfl STEM DH 073330" wank 
3. From a Diagonal Scale of equal Parts (ſuppoſing that of 
20 Diviſions in an Inch) let there be taken and laid down 
exactly the Length of tife Trapfverſe Diameter given, viz. 
EA 34.50 Chains; which being crofſed in the Middle * 
Ep in _ 


I . 1 2% a 


* 


— 
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the Perpendicular (viz. FG = 24.60:Chains) equal to the 
Breadth, or Conjugate Diameter given, as in Fig. 17. 

4. Take between your Compaſſes the Length of one of the 
Foci, and having placed one Foot of your Compaſſes in the 
Middle or common Center of the Ellipſis (viz.-C)- with the 
other biſect the Line EA, on each Side of the Center, ſuppoſing 
theſe two Biſections ſhould happen at D and B. 
5. Draw obſcure Lines at Pleaſure, each ways, upward and 
downward, on each Side from the Center C, from the Point F 
and G, thro' the two Points of the Foci, vix. D and B, you 
will, thereby diſcover ob'curely, © two parallel Lines, biſecting 
one another in the Points D and B, and conſequently diſcover 
the Form of a Diamond in the Middle of the intended Ellipſis, 
as well as a half Diamond, proportionably, equal on each Side 

of the Foci, bearing the Form of two Angles equally obtuſe. 
6. With the Extent of the given Breadth or Conjugate Dia- 
meter (vis. FG) let one Paint of your Compaſſes be placed in 
the Point F, with the other (which hath the. Pen) ſweep, the 
Arch ꝝ ; and likewiſe, with the ſame Extent in the Point G, 
ſweep the Arch mm. | | | | 
7. Take between your Compaſſes the exact Diſtance between 
E and D, or B and A; and with that Extent, with one Point 
in D, let the. other ſweep the Arch um, ſo that it may paſs 
thro? the Point at E: And then moving your Compaſſes, but 
not your Extent, with one Point in B, fweep likewiſe the Arch 
mm, ſo that it may paſs thro? the Point at A; by means whereof 
your Ellipſis will be perfectly compleated, and the true Figure 
thereof exactly diſcovered according to the Dimenſions given. - 


\ 


=" % 
4 4 A nen 
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OBSERNVAT LON. 


1. As the common Methads af making Ellipſis or Ovals, 
are not only various and numerous, but even intricate and con- 
tuſed; ſo I am hereby induced to preſcribe this of my oven, ſee- 
ing is, is not only plain,aod;.eafys; hut even ſo-univerſally-uſe- . 
ful, perfect, 3nd; compleat, that all others whatſoever may be 
"thus; pxotractad and laid down, according to any Dimenſions 
FF dom Sfods. ot bagonnng wort 508 

2, Having found the Area or Superficial Content of any El, 


lipſis, acco 9 the various Methods already preſcribed, any 


of therti-mgy"be"proved ee the Square Robt af the 
Product of ine Tranſverſé Biameter, multipliet' by the Caonju- 
"pts, gives you dhe Geometrical Mean, or Diameter of a Circle 
Aust tgefete, whoſe*Area' being found, will de (within a ſmall 


Faction) the fame 6f the'Elfiplis. * © 
ot 18 
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* .Of Surveying by the Cual. 
- 3. Although the Figure of an Ellipſis is ſeldom or never ſeen 
bs F ields g yet frequently in Broad · Meaſure, Pavements, Flower- 


Beds, &c., then in thoſe Caſes, the Area or Content is generally 
required in Vards, Feet, &c: becauſe the Dmonſions at are uſual y 
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per and ſignificant Name, according to the Number of Sides, 
Sc. As for Inſtance, an irregular Pentagon contains always 
five unequal Sides, and as many Angles; a Hexagon conſiſts of 
fix unequal Sides, c. a Heptagon of ſeven; an Octagon of 
eight; .a Nonagon of nine; a Decagon of 10, &c. and in 
meaſuring any of thoſe Figures with 'a Chain, the followin 
Method is the ſame in all; only for every three outwar 
"bounding Sides, there is required z croſs Line or Diagonal, to 
divide the whole inwardly. into Triangles eh 
II. To meaſure a Field of any Numher of Sides, equal or 
unequal, particularly, one in a Pentagonal Form, by the Help 
of Diagonal- Lines, without any reſpect to the Angles, or the 
Quantity of them: To effect which, you are, as before direct- 
ed,» to begin at ſome Place remarkable, ſuch as Houſe, Gate, 
Style, Sc. and ſo from thence proceeding orderly on your 
Right-hand, and meaſuring round the Field each Side or Hedge, 
which being accordingly noted in your Table or Field-Book. 
Then, 2dly, meaſure the neareſt or ſhorteſt Diſtance from one 
oppoſite Angle to another, ſo many diagonal or croſs Lines, 
leſs by three than the Number of Sides found, by which your 
Field is bounded or limited ; which being likewiſe noted down, 
as above, you have all that is neceſſary for protracting and caſt- 
ing up any Polygon, or many<ſided Figure whatſaever, without 
any Regard or dependence upon the Angles, which are ſome- 
times ( without great ar” 55 CircumſpeQion) ſubject to Error; 
whereascthis is not: For a ſmall Error in any one Angle, 
will make a conſiderable Error in the next Diagonal-Line 
which bounds or limits it. 


III. But for the Sake of the Curious, as well as thoſe who 


affect meaſuring by Angles, you are always to meaſure orderly. 
round the ſaid Field the. interpoſing Angle between every two 


Hedges, by beginning at the very Corner where you intend your 
angular Point, with the Sign or Character of the ſame, and ſtick- 


ing down there perpetieteularty a Station- ſtaff, through the great 


Ring of one of the Ends of your Chain; and taking the other 


End in your Hand, ſtretch out the Chain in Length, firſt on the 
ru” on your Left-hand, and then pry an your Right ; each 


of which Places, where the End of the Chain falls, let there 
likewiſe be placed n Station-ſtaff e which muſt 


be always, noted down in your Field-Bogk or Table by two dif- 
ferent Letters: Then it will follow, that the neareſt Diſtance 
between your two laſt Station-ft if 20 598 exactly meaſured 
in Chains and Links? will be the Baſe bf Chord-Line of the 
Angle ſought, which muſt be accordingly noted —_ in our 
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3. Although the Figure of an Ellipſis is. ſeldom or never cen 
in Fields; yet frequentlyin Broad · Meaſure, Pavements, Flower- 
Beds, c. then in thoſe Caſes, the Area or Content is generally 


required in Vards, Feet, c. becauſe the Dimenſions a are uſually 
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per and ſignificant Name, according to the Number of Sides, 
c. As for Inſtance, an irregular Pentagon contains always 
five unequal Sides, and as many Angles; a Hexagon conſiſts of 
fix unequal Sides, &c. a Heptagon of ſeven ; an Octagon of 
eight; .a Nonagon of nine; a Decagon of 10, c. and in 
meaſuring any of thoſe Figures with a Chain, the followin 
Method is the ſame in all; only for every three — 
bounding Sides, there is required æ croſs Line or Diagonal, to 
divide the whole inwardly into Triangles. ä 

II. To meaſure a Field of any Number of Sides, equal or 
unequal, particularly, one in a Pentagonal Form, by the Help 
of Diagonal- Lines, without any reſpect to the Angles, or the 
Quantity of them: To effect which, you are, as before direct- 
ed, to begin at ſome Place remarkable, ſuch as Houſe, Gate, 
Style, Oc. and ſo from thence proceeding orderly on your 
Right-hand, and meaſuring round the Field each Side or Hedge, 
which being accordingly noted in your Table or Field-Book. 
Then, 2dly, meaſure the neareſt or ſhorteſt Diſtance from one 
oppoſite Angle te another, ſo many diagonal or croſs Lines, 
leſs by three than the Number of Sides found, by which your 
Field is bounded or limited; which being likewiſe noted down, 
as above, you have all that is neceſſary for protracting and caſt- 
ing up any Polygon, or many- ſided Figure whatſqever, without 
any Regard of dependence upon the Angles, which are ſome- 
times (without great Care and CircumſpeQion) ſubject to Error; 
whereas this is not: For a ſmall Error in any one Angle, 
will make a conſiderable Exror ia the next Diagonal-Line 
which bounds or limits it. N 


III. But for the Sake of the Curious, as well as thoſe who 
affect meaſuring by Angles, you are always to meaſure orderly 
round the ſaid Field the interpoſing Angle between every twWo 
Hedges, hy beginning at the very Corner where you intend your 
angular Point, with the Sign or Character of the ſame, and ſtick- 
ing down there perpetieteularly a Station- ſtaff, through the great 
Ring of one of the Ends of your Chain; and taking the other 
End in your Hand, ſtretch out the Chain in Length, firſt on the 
Hedge on your Left-hand, and then again m your Right; each 
of which Places, where the End of the Chain falls, let there 
likewiſe be placed Station- ſtaff e which muſt 
be always noted down in your Field-Bogk or Table by two dif- 
ferent Letters: Then it will follow, that the neareſt Diſtance 
between your two ] Amen daß Yeigs exactly meaſured 
in Chains and Links; will be the Baſe df Chord-Line of the 


Angle ſought, which muſt be accordingly noted _—_ in _ 


* 
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Field-Book, before you proceed to meaſure. the Length of the 

=_ ' next Side or Hedge. 

1 N. B. The general Method of meaſuring, or „ orderly and 
1 _  exatthy by the Chain, Sides, Angles, and Diagonals, will be 
kl if es in n 7 0 Sections f *Chap. ul. Avhich fee. 


; n 72 : a= . 3 | Example. f N 
Admit a Field in a polygonial or pentagonal Form, conſ fling 
| of five unequal Sides Viz, OPQRS, Fi. 18.) whoſe Parti- 
culars appear as folls To. know the Area or | Superficial 
=: rnd * 4 : | | 
"en 5 bh 9 ky Acres. Roods.  Perches. 
D164) 4:24 alen, 11 _—_ — 18.8 
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Explanation. 


The Field being plotted as follows, the two Diagonal- 
Lines, viz. P S=17.50 Chains, and P R=16.80 Chains, re- 
duce the whole Figure into three Triangles, the 1/7 being 
POS, whoſe Baſe or Diagonal-Line is PS, and Perpendi- 
cular, viz. O m 0.65 Chains, diſcovers its Area to be O A- 
cres, 2 Roods, 11 Perches; 24dly, The Triangle PR S hath 
likewiſe for its Baſe or Diagonal-Line, PS=x7.50 Chains, and 
Perpendicular-Line, viz. Ru =0.70, whoſe Area is 10 Acres, 
o Roods, 38 Perches, Laſtly, The Triangle P QR hath for 
its Baſe or Diagonal-Line P R=16.80 Chains, and Perpen- 
dicular Qb=0.75 Chains; which diſcovers the Area to 
be/ o Acres, 2 3 20.8 Perches Hence the whole 
Content ſought is 11 Acres, 1 Rood, 18.8 Perches, as in 
the Exampfleee. ; 
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Protraction. 
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To render the Work every way compleat, we ſhall firſt 
ſhew the Reader how any Field or Parcel of Land, when mea- 
ſured as above, may be exactly protracted or plotted, accord- 
ing to any Dimenſions given, whether Sides and Diagonals, 
or only Sides and Angles: And then, 2h), proceed to the 

' caſting up, or finding the Content of the ſame, by the general 

Method as follows: 5 „ 
1%, When the Notes in your Field-Book, as before di- 

' refted, or rather (when Conveniency permits) in little Tables, 
according to the Method of the laſt, Example, appears to be 
only Sides and Diagonals, you ate Always to begin at ſome 
remarkable Angle or Corner, ſuppoſing it to be at P, in Fig. 

18. and having, from a Diagonal- Scale, of equal Parts . 
lowing it to be that of 20 Diviſions in an Inch) taken 
tween your Compaſſes the Length of the Side or Hedge (vi. 
P Q= 12.50 Chains) which being laid down in a black 
Line, as in the Fig. above; and then, with the Extent of 
the next Dia ee PR = 16.80) let one Point of 
your Compalite be placed in the Point P, with the' other de- 
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ſcribe an Arch at R, which being again biſected with the Ex- 10 
tent of the next Side or Hedge orderly following Loo AR - 5 
29.60 Chains) you have thereby obtained the * | 4 

oy 1 | N e =: 


* . 
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of that Triangle (viz. PQR.) 24%, Take between your Com- 
| paſſes the Extent of the other Diagonal-Line (viz. PS 
a 17.50 Chains) with one Point of your Compaſſes in P, ſtrike 
f with the. other an Arch at 8; which being again biſected 
with the Extent of the next Side or Hedge (viz. RS 
13. 30) you will thereby obtain another Triangle (viz. R PS) 
which will evidently appear by drawing always, your outward 
Lines black, and your inward obſcure or dotted. 3ahy, Take 
between your "Compaſſes the Extent of the next Side or 
Hedge (viz. SO = 12.70) and with one Point of your Com- 
paſſes in 8, with the other deſcribe an Arch at O-; which be- 
, Ing again biſected with the Extent of the oppoſite Side or 
Hedge (viz. PO = 8.90 Chains) by placing one Point of your 
| - Compaſſes in P, and Wm the laſt Areh at O; you will 
| thereby diſcover your third Triangle (viz. POS) which per- 
= feats the Figure, and diſcovers exactly the Form thereof to 
contain, according to the Dimenſions given, five unequal 
Sides outwardly in black Lines, and two Diagonal-Lines with 
; | three Triangles inwardly. Laftly, If from the oppoſite Angles . 
| at O, Q; and R, there be let fall inwardly three Perpendicu- 
lar-Lines, viz. Om, Rn, and Q 5; you have thereby ob- 
= tained all the Requiſites for finding the Superficial Content of 
| the ſaid Figure, or any other Polygon whatſoever, according to 
+ the Method of the laſt Example and its. Explanation, 


Protraction by Angles. 

Having in the preceding Article ſhewn, how any pentago- - N 
nal Figure, or any other Polygon whatſoever, may be accu- | 
rately protracted by Dia — we ſhall now ſhew, how the 

ſame may Nee effected by Angles. And. 0 
I. Let there be laid down, as before, a Side, ſuppoſing that 5 
of PQ = 22.50 Chains, and then the next Angle immediately 
following (viz. the Angle at Q) by taking between your 
Compaſſes, from a proper Scale (ſuppoſing that of 20 Di- 
8 viſions in an Inch) the Extent of 1 Chain or 100 Links, 
- . and placing one foot in the angular Point at Q. with the 
. PO * an Arch at pleaſure, | ſuppoſing it bileQs the Side 
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| TheSides as before. 


S 
| NR = 17.00 At. 

CO 8 2 
Chord Lines at) O = 15. 50 = g p. 
„„ P 18.40 . 

e 


— 


2. From the Table following, take between your Compaſſes 
from the ſame Scale, the Chord-Line of that Angle found in 
your Field, and noted accorgingly in ae Table, ws. Angle 
Q=15. 50 br; then, with that Exten' 
of your Compaſſes. in h, biſect with the other the ſaid Arch 
in the Point r; then from the Point at the Angle Q, thro? 
7, draw an obſcure Line, and ſet off the next Side QR; 
and ſo proceeding orderly in this Manner, untill you have 
compleated the Number of Sides and Chord-Lines found in 
your Table, you will thereby diſcover the true Form of your 
Figure, agreeable to that in the Field, whoſe Dimenſians are 
taken. Fa 4 | | eln 5 
3. The Form of your Field being thus plotted, as above 
in Fig. 18. you may with great Eaſe draw the ſame Diagonal- 


Lines from one Angle to another (viz. PS and PR) then 
three Perpendiculars being let fall from thoſe Vertical Angles, 


which are oppoſite to the ſaid Diagonals, you have: thereby 
obtained the proper Data for finding the Supexficial Content 


- ſought, as before. 


To find the Area or ſuperficial Cantent of any Polygon or 
mullangular Figure; ar caſt up Land of any Figure er 
E -A 665 1525 16k: 


1. As all Figutes whatſoever muſk firſt be reduced into Tri- 
angles or Trapezias, before their Areas can be exaly found, 


according to the Laws of Meaſuring, or the. general and uni- 


verſal Method now in uſe, yet upon ſtrict Qblervatzon, it ma- 
nifeſtly appears, by Euclid, Lib. VI. Prop. 2. that all of them 
(in Operation) are effectually reduced to rectangled quadran- 
—_ Figures, either Squares or. Parallelggrams, by multiplying 

e Length by the Breadth, or one Dimenſion by another, 


8 


xtent, and one Point 


416 | .Of Surveying by the CHAIN. 
in order that the Product or Content may thereby be dif. 
covered. Hence it is, that all right-angled Triangles what- 
ſoever, are reduced to Squares or right-angled Parallelograms, 
by multiplying. the Perpendicular of a Triangle by half the 
Baſe ; becauſe the Triangle is thereby effectually reduced into a 
Parallelogram as to the Operation, although the Lines be not 
drawn, nor the Figure actually altered. . 
2. This being premiſed, it muſt needs follow, that any Par- 
cel of Land, though never fo irregular, yet after Protraction, 
| Diagonal-Lines being drawn therein, the whole Figure muſt 
= thereby be reduced into Triangles or Trapezias, or. both ; 
=_ whoſe Areas being particularly found and added together, diſ- 
l cover the Superficial Content of the whole Figure ſought, ac- 
| «cording to the Method of caſting up Triangles or Trapezias in 
Chap. V. S927. cud 7, whith lee. Pf 


* 5 nA ad. a 45 TT 
EO Pratlical Obſervations very uſeful in Surveying « 

I. As Surveying admits of various kinds of Figures, ſo it is 
needful to obſerve that any Polygon of what Number of Sides 
ſoever, may be divided into a Number of Triangles leſs by two 
than there are Sides of the Polygon, and conſequently, requires o 
| ' likewiſe ſo many Diagonals or croſs Lines leſs by three than the ( 
Sag Number of Sides are: Hence it is, that if from the Number of . 

1 Sides found in your Figure, there be ſubtracted, the Remainder 

wiuo.ill be always the Number of croſs Lines or Diagonals therein 

| contained. And if two be deducted from the given Number of 

Sides, the Remainder will be the Number of Triangles that H 

can be found therein. As for Inftancez a Figure of four 

Sides is divided into two Triangles by one Diagonal, and a 

Figure of five Sides is divided into three nates by two Dia- 
ring, or taking Dimenſions in the Field, it is 3 


1. 


2. In Meaſt imenſic 
always proper to chuſe the ſhorteſt Diagonals, or croſs Lines; 


for they can not only be the ſooneſt meaſured, but are even leſs 30 
liable to Error: For the ſhorter the longeſt Side of a Triangle al 
is, the more acute its oppoſite Angle, and the leſs ſubject to 
Miſtake ; but, on the contrary, "the nearer that the longeſt * 


Side comes to the Length of the other two Sides, the leſs Cer- — 
tainty of Truth, as may verified by Examples as well as De- 
monſtration. A 8 Mole Seng: 8 BW ft hg fe, of | 


= -: hough. J r rect Contents of an 
= that is actualſy . meaſured, may ſometimes - be Pr Dc, 


— 


zr d oi LADA T97D 1 
; iS -Altho | h Tables for N receiving the Contents of any Fie 
Field 


Of Surveying zy tbe CHAIN! 417 
jo the Matter they refer to] yet it is beſt, iti Practice: 


| to have them in a Field-Book' altogether, according to the 
Form or Method preſeribed i in Chap. I. Sect. 4. which ſee. 5 


4. 11 is is alſo obſerveable i in, the practical Part of vent yung 
that a Piece of Ground being never ſo oſten meaſured, 25 
always differ ſomewhat more or leſs) in its Dimenſions, and 
conſequentiy, in its Area or Superficial Content, by reaſon. 
the Chain, in taking Lengths; Sc. may, more or ileſs 

never ſo ſmall) deviate: from a ftraight Line to the Right or 
Left-hand3* or otherwiſe] by the Unevenneſs of the ground; 
may be more or leſs «contracted, Cc. yet thoſe Differences 
(when carefully meaſured) prd es ſo ſmall and e 
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HE. general Rule, $24. L . \beipg Rf obſerved in 

all its + Article , the Work w be the ſame as in the 

fye· ſided Figure; q ih s "Been; for Inſtance, _ ſerve in 
all other Variet 50 S And, 

I. Having en ered your: leid, und AE its Form and 

Shape, with the Number of its: Sides and Angles, by walking 

round the ſame, and drawing at Rafidom in your Field- Book 


(with a black and red Penci il) all the Sides and Angles therein 
contained in the ſame Order and Form as they lie in the 
Field; you will-thereby obtain ſuch a rough and imperfect 
Draught, as will ſomewhat 4 the true one, chen iſ 

e | _ tracted. 
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tracted, But if your Time allow not of ſo much | ExaQnefs, 
then. the ſame may be otherwiſe: effected, by taking, in like 

manner, all the Sides and. Angles from ſome elevated Place 

in the Field, where they can be conveniently ſeen; which will 

Likewiſe give you an 1dex or Apprehenſion of te fame. 

II. A general View. of the Field being thus taken, and a 
Sketch or rough. Draught: drawn, as above, you; may then 
. procetd ta meaſure your Diagonal-Lines the ſhorteſt Way, 
fo that they may not interſect one another; and having ac- 
rected, You are next to mebſure orderly the Sides, from any 
proper placa where. you intend . to begin; obſerving. always to 
inſert in your Table the exact Length of each Side in, Chains 
and Links found in the Field, in ſuch manner that they may 

de diſtinguiſhed one from another, by alphabetical Letters in 

Pairs, for rendering the Work of Protraction more regular 
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A Field or other Incloſure rarer DEFGH, Fig. 
19.) H octagonial Form, whoſe: Dimenßens both ex- 
| ternally and internally are Sven in Chains and Links, as 
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mY regatd that the Field i . cher is H it is — 
cher ſquare; Triangle, nor Trapezia, it muſt, therefore, bes 
fore it can be meaſured, be reduced into ſome of theſe Forms; 
which to effect do thus: Draw Lines from one Angle to atio- 
ther, as the Diagonal-Lines A D, D B, AE. A E and F H; 
ten will the: whole Figure be reduced foro fix Triangles, . ag 
in this Fi — — — fix Triangles being 8 
ſured foul, E . V. Sec 4. and the 
nts of them all adde together, will ſhew the Area 2 
1 | Con- 
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| But for an Abre- 
viation of the Work, you need not find the Area of every Tri- 


Content of the whole Field, as above,— 


angle, but of every Trapezia, as beſore taught in Chap. V. 
Seer. 7. by which means,' near half the Arithwietical Work will 


bs ſaved, and an undeniable Prpof by this Method exhibited, 


as above Oriotherwile thus: Add the whole Content of all 


the Trapezia's and Triangles: togetbet, and then half; me Sum 
| will de the Content hd i 3 wh — 4 — eos 2 
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This len Field, 124 hatin of the; like kind, may 


1 
oo £ 254 


be exactly plotted according to the Method following. 


r. Draw an obſcure Line at adventure, and then beginning 


at any one Angle, or Place remarkable, ſuppoſing the Angle 
B, and taking (from your Field-Book or Table) between your 


Compaſſes the nearer Diagonal to it (viz. B D=23.50 


Chains) then, with that Extent, ler one Point of your Com- 
| paſſes be placed in 5. ler, ine By with the other biſect 
the obſcure Line at 


2. With the Extgnt of the Side (viz. B C = I4- 30 Chains) 
let one Point of ybur Compaſſes be placed in B, with the o- 
ther make an pb 40 C; then moving your Compaſies, with 
one Point in D,\and between them the Extent of the third 
Side (viz, C D 212.00). bifect the laſt Arch in C; you 
will then have the Sides BC and C D, which ſhould” be 


8 in black Lines, viz. from B to O, and then from 


C to D. | 41 


3. Take between your Compales from the ſame Sale of e- 

al Parts, the next Diagonal-Line (viz. = 18,30 

qual Þ and with that Extent, let one Point of — Com- 
paſſes be placed in D, with the other make an Arch at A; 


then with che Extent of-; the; firſt. Side (viz; B A = 9:30 


Ehains) and one Point of yout Compaſſes. in B, biſact the 
laſt Ach at A, which * dun, Fon have. Jikewiſe the 
Side BA. E SHO 013" \ * gf] +4. The 51 dine 

* The Extent of the Dazbnel-Eäne AN AE. 22 30 


5 Chains) being taken between your Compaſſes; then with one 


Puipt in A, witlf the other deſeribe an Arch at- E; and with 
rbe-Ettent f he. fourth: Tide « 0 277 880 = 1 90 Chains) 


e 5% % In: voc. 's mit; to 2: 
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ket one Point of your Compaſſes be placed in D, with the 
other biſect the ſaid Arch i in E, ou will thereby obtain the 


Side D E. 


5. From the ſame Scale of equal Parts, take between your 
Compaſſes the Extent of the next Diagonal (vis. AF=21:24. 
Chains), then, with one Point i in A, with the other deſcribe an 
Arch at F, which, with the "Extent of the fifth ide (viz. 


E Fab. e. Unzns) le the mid Arch de biledted, vou Will 


alfa obtain the Side E E, when drawn. > AR 5 W. 5 
6. With the Extent of the Diagtvak la nz. F. H = 


23.70 Chains) let one Point of your Compaſſes be placed in 


the Point F, with the other deſcribe an Arch at H; which be- 
ing again biſected with the 8th Side (viz. A H= 1 5.40 
Chains, fr, om the Point at A, you will thereby 2 obtain the gide 
AH, which muſt be likewife drawn. RD f 


7. Take from the ſame Scale the Sixth Side (2 F G 
13 70 Chains) and having placed one Foot. of your Compaiſed 
in F, with the other deſcribe an Arch at G; which r: 


again biſected with the Extent of the Sen Tr Side ( (Viz 
=14.20 Chains) you will thereby obtain the” 1 Nen 


Sides (viz. FG and G H) which being e 5 drawn, 
the whole Figure (viz. A B CDEF-GH) is in ally com- 
pleated, and che true F orm of the N ield is 055 85. Kl. 


4 
8. Ha ing this found n e ? E 2 411 708 out- 
ward Side es or Lines, . are next to find thoſe, which are in- 
ternally, by dotting all your given Diagonals (di. A D, D B, 
AE, AF, and F H) and then, afterwards, upon three of their 
Principals or common Baſes (vis. B D, A E, and F H) there 
muſt be Jet fall, and meaſured; by plication to the fame 
Scale (the ſix Perpendicular-Lines lend their Vertical Angles 
(viz. CK, LA, DN, MF, AP and OG) ſo have you 1 all 
the Requllites of the faid Fi igure, 7 finding the Area Or Su- 
Ry Content ſought.” FOO Og DE © 
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For th tabs the Phe, of 2 Fi, ewe op ene, 
I: eas, 5 8 1 by the. Gain 2h. 
Bci g, protrof hag ara any. - 
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b „ 155 1 al 2 pit; given to be peared on contain any Number 

of unequal Ang les, ſuppoſe even, viz. A, B, C, D, 
= EF. , and O the Faceland Place i froth whencs, by the 
= Chain, you are required to take tp Plot or ee, Dima. 
cp ſions b roof HAHA us dann T9034 


& "wy ar aid 2 0. 
ts 70h a ee id 0 the. Ed Fig dad, me. rue Mark 
on at t dere be At pb rough th che K 47 nd of the 
Chain, and, make your Alam take the othe E. and ſtretch 
it out towards the in ſuch manner, that he , may 
appear to be in a fireighe f. ine between the Stake and the ſaid 


Angle ; which you may know by your no 2 it thro' the 


Inter odſition of che Alſiſkant's Body; at which Place let there 
be back a Statiof-ſtaff or Atrow e hich, aa 
be in a direct Eine between © and A. 


| , In like cz e: our 5 to move 1 PR 
_ wards the ſhes nog can oh yo B E, FG, * 
always, 1 at. the eg of the. 2 Sigg to flick down a Stick oe 
(ily 1 in the Line be mp © and B, as pt b4 AT, vi 
dim do the ſame 2 at c, at 4, at e, at 15 and at g. 


if there were more 1 let him plant a Stick at the End of 


the Chain, in a right Line between O and every Angle. 


4. In the next Place, meaſure the ſaid Line, or neareſt Di- 


Nance between Stick and Stick, as a5, ſo many Chains and 
Links; 3 „% fa many; c &4 ſo many; 4 ſo many; ; &c. and 
put them down in your Field-Book accordinglj rr 


8. Meaſure alſo the Diſtance between O and every 8 60 
* 0 Oy ſo . en and Links; © B. fo * 


en puri teplert Ae, | 


my, om, ww. fs ..a 
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ſo many; ; © E, fo many, Sc. all which being put down, will 
appear as in the MRO Figure and Example. 


Example 
65 | 


Admit an. irregular Field in a; [ Heptagonial Form conſiſtin 
of ſeven unequal Any gles (viz. Af B, C, D, E, F, G, s Pig. 4 


Now allowing the 8 Pendants of { Chord-Lindyand the ingo- 
nals or Center-Lines t to be 3 | 
ys 8 imenſins given, ai} \ -" = 
| CJ 
l a b=1.15%) O A=16.50 
b ee 1 © B=18.10 
Subtendants, c d=1.30 | Diagonals, ' | © C=15.00 
d e=1.00% | or 4 OD=17.30 


Chord-1 Lines. "4; f=1.20 Center-Lines, O E=14.06 * 
fg=2-094) 170 F=19.00 
„ nog e. a — 008213. 75. 1 


vis e 8 the Area o or TEIN « Content. 
h OY: 73 —— 2 Rods, 39 f Perches. 
.owinZ * 


By obſerving the Form « or Shape of a when protracted, 
you will find it ta contain as man Triangles internally, as there 
are Sides outwardly, which may conveniently be reduced into 
three Traperia's and one Triangle, in onder that: the Superficial 
Content. vf che ſame may -ticnexadtly found, accoming to the 


1 Particulars. 
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OSS | 1181911161 Sars 
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17 To. W. dot Gch ——¹ fur the Pi id, you are to 

cane from a Diagonal Scale the al Parts, not too ſmall, 1 
Chain, ind ſerting one · foot o on ache Vena in any convenient 
Place of the P; r, as at O, make the Circle ab e de f ob- 
W then ta ing for your firſt Subtendant or Chord-] ine, 
15 Chains, ſet it upon the Ci e, as from à to 4; and then 
from O, through a and 6, draw. ines, as © A, © B, which 
be ſure let be long enough, * 15 


5 


hk. of ” * 


which finifhes*the Work of Protractiom, afid diſcovers the true 


4 * — 
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2. In like manner, take from the ſame Scale your ſecond 
Subtendant or Chord-Line, viz. þ c = 1.06 Chains, and et it 
upon the Circle from þ to c, and thro” c, draw the Line © C, 


ain . 20, 7.010 of | 


3. When thus you have: orderly ſet off all your Subtendants 


or Chord-Lines, and draw Lines thro* their ſeveral Marks, 
repair to the ſame Scale, or, if need be, one ſmaller ; and hav- 


ing orderly ſet off your Diagonal or Center-Lines, as you find 


them in your Table or Field-Book, in the manner following. 
4. Upom the Live a, © you muſt ſet off 16.50, making a 
Mark where it falls, as at A, upon the Line T4 = 18.10 
{which falls at B, and fo orderly by all the reſt . 

D, DE. EF, FG, and GA, 


ficial Content ſought. 


' Laſtly, In like manner all other multangular Figures, tho 
never fo irregular, by which Fields, Sc. are repreſented, may 
be thus accurately protracted and meaſured by one Station only, 
as above; which, if well underſtood. and obſerved, you cannot 
miſs of Surveying in this manner by the Chain only, any Field 
at two or three Stations as well as one, or from an Angle there- 
ofy Sc, acearding! to the Directions already given. 


12:89 wonmx oH om er nov o id 1 Sf 16. 


Form or Figure of your Field, as above; in order to the Super- 
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How to meaſure Land bnmunded by :rregular Hedges, 
e ſuchh as curve eitber: inwards ar outwards. 
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'AVITNG in the three preceding Seftions of this Chapter 


11 wweated orderly” and fuecinctly of all manner of Fields, 


"fe, whoſe Sides are many; ſtreight, and irregular ; and ſhewn 


how they may be accurately Turyeyed, protracted, and caſt up, 
we ſhalf now öbſerve the Method of meaſuring a four; ſided Fi- 
"gure; as welltas thoſe of other Shapes, Which (by Suppoſition) 
may be bounded with a ſtreight Hedge on one Side; 2 Hedge 


7 


kurving outwards on the ſecond Side; a Hedge curvirig/inwards 


7 £ 


on the third/Side, and a Brook or River on the foutth Side; 
hich includes all the Varieties that commonly occur in the 
ſrregular Bounds of a Survey. | | 


1, It 


ves 


1 


i "# - — 3 
3 47 UL; — 


ample and its Explanation; 2 7 you are to obſerye, that it is 
convenient to take all the Off- ſe 


5 Piel, as poſſible, 
conſey 


g not ſo 

73 TM 

$ Hedges, N 

4 f 45 . g . b ; 

1 ies; 4 N 
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Soppoſe æ Field was to be ſurveyed, bounded on anc Side by 


the ftreigtit Hedge F E, and on the next; by the Hedge curving 
Betwards E. H, und the third, by the Hedge durving inwards 
-H'G, and: thly, un the other Side by the Brook or River G F: 
Now allowing the Table of Dimenſions tu be as in the Expla- 
nation (viz. at the Table of given Dimenſions) to know exactly 
the Figure or Form of the ſaid Field, and alſo its Area or Su- 


* ͤ—mNN—U—U—ü— —:!U —— — - — 


Acres. Roods. Perch. 
Anſwer, 24 — 2 — 21. See Fig, 21. 
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7. In bider bt the Dimenſidns of this itregulst Field may 
be exactly taken, you are firſt to obſerve the Angle in the River 
A , as well as its flying off at t and w, and coming to the 
Angle , from which may be particularly drawn and repręſent. 
ed the Hedge F E ſtreight, and EH r ee HG 

curving in, t. not regarding the Quantity of the Curve, only 
leave rdom to make the prick d Lines ſor Off- ſetsa as a, E, 4545 
&. Alſo draw tbe ſtreight prick'd Line E H, and ſo far as you 
can ſee the Hedge Ii & in A Right-Line as to my continue it by 
n pricich Line m e, to the River ate Likewiſe, draw the 
prick A Line Kir, from the- Angle K, to the Hedge H G, and ſo 
ds juſt to touch the Point of the River gz and thus have W. 
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diſcovered the right-lined Trapezium * EH #, which is the 
greateſt that can de inſcribed in the Field EFG H propoſed;' 
and by Off · ſets from the ſtreight-· Sides all the Irregulanties of 
the Bounds of the ſaid Field, how difficult or confuſed ſoever, 
may be eaſily laid down. 
2. Having proceeded ſo far, as above, you are next Ne 
at the Angle F, and meaſuring from thence the ſtraight Hedge 
TE, which fuppoſe to be 21 Chains 50 Link, you. need daſh 
place it in the Table FE = 11.59, as you ſe se 
3. This done, proceed in à Right-Lime towards H, às H 4 
6 Chains (for where a Hedge curves much alike; you may gene- 
rally ſtop at an even Chain) and then by the means dirẽ ted im 
the Firſt Chapter, find the Point à in the Right; Line between 
E and , and juſt at the End of the ſixth Chain; and finding 
by the Rules of the ſame Choprer, the Line that is Perpendicular 
to the Line E N euts te Hedge in e; meaſure ar, which being 
an Off-ſet to the Right, place it off on the Right-hand, as in 
the Table. 2 r 93 n TAL 

4. Go them to E, till taking care by the aforeſaid means to 
keep in the Line E H; and here, becauſe ee the 
Hedge at e, to be the fartheſt from you, take an Off- ſet, whe- 
ther it be at an even Chain or no; as fyppoſe a þ be 5.50, and 
þ e (the Off-ſet) 3.40; ſet them down, as in the Table. 


B. Then, next ſuppoſing / to be 4.10, and fg 2.40, ſet 
them down in the Table, and proceed to H.= 4.20, which 
being the Angle and having no Off-ſet, ſet it dowir in the Co- 
lumn of Diftances, leaving a Blank in the Column of Off-ſets, 

to ſhew that you are at an Angle, or at the Hedge; 


6. Proceed next to the Hedge Hm G, if the adjoining Field 
belong to the ſame Proprietor, or the like, that you can go in- 
to it, you may meaſure #7 h and take the Off. et Hm; and ſa 
meaſure from h to G, as in taking the 'Qff-ſer off the Hedge 
E H; but if you cannot, or are not allowed to:goont of your 
own Field, as is ſometimes the Caſe, cauſe your Aſſiſtant to go 
down by the Hedge H G, while you ſtand at the Angle H, and 
when he comet at the türhing at n, let him leave the Hedge, 
and go directly, forward to, the River's Side towards O; and by 
the Brooks Side, put dawn 4. Branch:ar.9- Marvin a Right. | 
Line, with the Angle H, and Corner m, as yow may. eaſily di- 

fect him, by waving.your Hand to him the way that he ſhould | 
move, till you Jettle, him ia the Rigbt-Line ; or, indeedgha | 
may direct himſelf, i he underſtands It, by ſeeing the Corner u; 
and. the Syrveyor ſtanding at the Angle H; then meaſure 


Hm 


* 


7 
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25 yyhich place in the Fable, and meaſure along the 


till you ean fee the Angle x, over the Point of the 


River 75 4 there place a Mark as at „ and nN ner be 


| 470 but chat in the Table. 


7. And now for the River GF. 95 e Strveybrig 20 dich 15 


End of the Chain to the Hedge m 'G and ſtand at 7; ſathathe 


775 118 che Downs 805 596. AVEC 9 juſt fe the Angle æ; then mea- 
ht-hand Column of He Fakes and 


10 in th 
nd or or * Nroke ine . 11 143 
Tben proceed to take the Diſtance rA, do” 9 6, 5 u, End ux, 


ang Abeir reſpective Off- iets I o (there being no Oſt· ſet at , it 


Waage 70 be int of the River: ) Alſo 5:1, . n nu in the fame 
as you did-thoſe from the Line E H, to the Hedge 


22 4 5 — babe taking care to take your:Off-ſet from the Right- 


Line :7, 4,7 and per pendicular to the ſame, which when done 
5. W ee AS; in the Table followings: n A io: 


1 


. 12 , $ 4 £2 
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9.7 Von are Mlewit t ebſetvs, that. as' we Line | is aw 


from: the Angle at x, to touch the Extremity of the Point , it 


muſt come to the Hedge ſomewhere, as at r, and r G is mea- 
ſured as an Off- ſet; but if the ſaid Line had been drawn from 


we be ings x * enn 2 627 it Wow have lain without 4. and 


; x en · 
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rendered the getting the Point'q difficult or ĩimpractieable: But 
it is beſt-to dra the Off fev Lines from Angle to Angle, if it 
can be dane without leaving out any of the intermediate Part of 
the Hedge or River; as in the Line EH, becauſe if it lay far 
ther into the Field, the Off. ſets would be longer than need; 
and. fo both more troubleſome and: ſubject to Erro. 
10, As Fields ſo irregular” as the aboveſad,” require great 
Care and Circumſpection, in takiag exactly Fs the Diſtances 
and Off-ſets from the greateſt to the leaſt, in order to Protrac- 
tion, as well as the caſting up of the ſame ;. ſo, I have here in 
this Example,” been more copious than ordingr „to the Intent, 
that this Method-may become 'a general Rule, fo univerſally 
uſeful in this practical Part of Surveying, as to comprehend 
all Figures whatſoever, let never ſo much Variety occur, ſeeing 

when once inſerted, need not he again repeated. 


— 


1 Protraclion. 


and 2 ve prick d Lines, becauſe of no, Uſe after * Field is 


M 005413111. 590? 0 N Ay, PV 0 O08 Henn 
pro y * ; + \ a 7 2 a Ed. E 
12 KI 2 8 a, 


1 Secondly, : You are to obſerve; that the Side E H, is obtained 
„ 1 add 


I 


PS ARGUE the particular Dimenſions of E a, 4b, 4 £ 
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n 
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Feurthly, 


% 


this Caſe, you are not allowed to go r . 
ebe Side Hui is laid down, 2s being a Side of the Trapez lum 


_ top 
the 
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Huth, Drew the prick d Line E H, and upon that ſet off 
E & 6. and from: 9x: vpen! the perpendigular @ci.fet off 
1.65 from ko £3:.and then proceed with the Right Line EH 
to, and ſet off a b which you found in the Table to be 5. 50; 


and at & raiſe the Perpendicular, and upon that ſet off the Of. 
ſet 6 e, which you ſeę in the Rightrhand Column of the Table; 
| becauſe it is an Off- ſet 3.40 from # to e; and by the ſame Di- 
rections proceed ta, f, ſetting off 5 = 4.10, and there upon 
_ the Perpendicular Tg ſet off 2, 40 from F to g, an 


wy 


#440 FIT Fer a: eil een d mark the 
Point g, and then take F H => 4.20, and iet from f 0 H; and 
then is the whole Line E H finiſ 6d, and the Pojpts Roos H, 


ins : (if 


are the Points through whichi'the curving Hedge Ec H is to paſs, 


and that Side of the Field is finiſhed, * 
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© Tafth, it you are allowed to go on the Outhide of che Fil 


and meaſure the Line H G, and the Off- ſet h n, lay down that 


* - ” * W 


Hedge, as you did the Hedge EC x H; but fuppoſing, as in 


rat Off-ſets t, 1. you ſee in 
able, O: f. ü. u, 5 
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To. find 700 ry or - Cones s 2 Fi 140 0b Brands 
are irregular, as curving Heages, eng * &c, 
Sec Fi 18. 15 


. 1 . = 77 * * * 4 
204 3 31.4 $5 + 


J. Notwidiftandiog 2 at the Mathematical Rules that can'be 
given, yet Practice and Diſcretion wilt have a great Hand in di- 
recting you to allow for thoſe Irregularities, as above. For 
altho”the Content of a Circle is demonſtrabl y proved to be equal 
to the Content of a right-lin'd Triangle, Whol Baſe is equ uad 

to, the Circumſerence of that Circle, and the Perpendicular 
equal to the Radius or Semi: diameter of the ſame; yer Hed ges 
that are not ſtreight are ſeldom Arches of Circles; that it is 
_ needlefs to adapt any Rules to the meafuring them as ſuch ; 

the curving of Hedges and winding of Rivers,  &c. being to be 
accounted-for by Methods more mechanic and diſeretionary. | 


2. For ah Illuſtration of the ſame, 1 we will ſuppoſe the Seg 
ment E af H gec E, Fig. 21. were to be meaſured, 1025 
ſhould work it as a Triangle, and call E H the Baſe, and he 
the Perpendicular, we ſhould make leſs of it than it really is ; 
for in fo doing we ſhall ſuppoſe the Lines He and e E to be 
Right-Lines, whereas they cutve outwards, and incloſe more 
Ground. than Right Pines, and: therefore, ſerve to make that 
Segment leſs than it really is: But to = this, it is beſt 
at H, upon the End of the Line E H, to raiſe the Perpendicu- 
lar HM, ſo much longer at Diſcretion: than the Line & eas 
that the Triangle E HM may be equal tu the — 
E-abfHigec E, which will be if you make the Triangle g MEH, 
which you take into the whole Triangle, ta be ual unto the 
Segment contained between the Line Eg and the Curve gecE, 
which is left re of the Field. —F EA the 72 eg MH 
taken i Jn be, e to the aforeſaid 8 left out, 
then zs Meine le E HM equal to the ne 2 EabFHg. 7 
Ei hey akin the Trian gle is 5 the faid Beg 
ment, the Baſe of the faid Tian gle,” wiz, E H, which is the 
Sam PPE a: 'ab, bf, and f H, Sriog left in the Table 19.80, 
and the — 1 8, I rb 40 Hud HE Kaen f 
or Content, as in Chap. V. - * — ſee. 


3. There being alſy given the Trapezium E H # x, with its 
Diagonal H n * 8 Baſe to both Trian yo 


_ viz. x 1 H, and Hex, and their Perpendiculars are. foun 
only taking the neareſt Diſtance from & to che Line H. =& A 
Oi an 
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and from E to the Line x H = 10.50, their Sum, viz. 1706, 
Baltes! by half che. common Bae 15 70 (the whole Baſe be- 
Vs. by 21.40) gives. the Content of the Trapezium, a0. in. Chap. 
V. $8. 7. which ſe. vt 


45 The Piece between the Richt-Line x b, 1 River, | 


is reduced likewiſe into a Triangle by the fame means, as that 
between, the Right-Line EH, and the Hedge, making the 
e Sk Th much Tae then the Offeſet g 6 that the 
Ris ht-Line x f ma leave out ſo 1 8 at 20 belonging to the 
d, as it takęg in between i and. that belongs not to the 
Field, and then ſhall the Triangle æ 57, the equal to the Piece 
Ground that lies between the ed ae 1. 2 and. the 
oY tn leet dons 
10 f. Won "Rar Likewiſe * Triangle. Fl s 4 5 O, to 228 up, 
which compleats the whole Field, and then the caſting of it up 
is all. reduced to the Directions of Chap. V. and the Product: 


all added together, gives the Content of the e F 00 re- | 


1 l See the Wa as en TO 


! C.? Po PR 7 f * I | . 
þ 8 6 970 Sn 4 $ e 
N 8 } 4 b ? 114 7 9 98 I mm ASE $4 


Ou? 5 ty 


„ 1 , 5 ' 


1. „ When we eee of the Perpendicular, 71 050 hongit 


then the Off- ſet 1, it is meant, that the Off-ſet i t is to reach 
but to the Edge of the River; but thePerpendicular q :᷑ is ſup- 
poſed to extend further, ſo that tlie qittle Tri taken in be- 
tween i and t may be equab to the little Slip left out, between 
the Right-Line i & and the River at 20 but I let the Letter t 
ſerve for both, to prevent _— ther Scheme. with Lerters. 
\ Ser Article 4. as above... e \ ib oY Hotte 
2. The Baſe 5 ind the Perpetichtar or OF-ſet i are both 
given by Meaſure in the Table. See Article 1 


ga 


3. Sometimes a little, Lahour m: be ſaved by. thraw ne two 
Triangles i into one; as here he I angle. f T + F i 1 50 
have been, without ſenſible 1 8 jm = xt 


It the Perpendicular, hut theſe e 10 5 er 


458. moſt eee 15 zl rk 
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Yoo * S C4098 & 44 = id Po * hy OY & % * 1 - * — f 
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4 Yynopfis, or Hort View of \ the partitaler Contents i 
%%% ⁰¶ © ED HO REY 


l 


3 | Dor N. [REIN 
1 i H ²˙».-‚. 7—‚rð,jĩV Ü 
Perpendiculars.. Areas. 
Dre 
ZE GY DH] £2 ba Oh, Z H, Pac - | 3 
E H= 19:86 | HM = 3.96 3.465000 
FH, =; 4.00 134 — = 2470) 0 54000 * 
s = 8.40 [sf = 3.00] | 1.26000 
| ome 53 ag 3.80 1.17800 
* „ pn Sum of 1E 
Trapeuia, EH, H= 21.40 pep, f =19-00 | 18. 19000 


1 11409 
* 


155 — — — Perp 4 2 "ES 
. N. Per. 5 
b . 
| 24--2--21225} 
— IA £ EW For Anſwer. . 
I 6 4 | "* 2 
_ — * * mY 2 ien 


To meaſure, profract. and caſi ap accutatcly, any 
Tield, or incloſed Piece of Ground that is inacceſ- 

fible, by reaſon of Wood, '' Cope, Marſb, er any 
 otber Obſtacle, without going into the ſame.  _. 


. IT ſometimes happens that you are fequired to Survey 4 
Parcel of Land, where you cannot have the Opportunity 

of taking Diagonals, nor perhaps of going along the Inſſdes 
of the Hedges to meaſure tlem; then, in this Caſe, you may 
if you pleaſe) make uſe of Angles, by meaſuring round the 
utſide of the ſame, and finding the Quantity of every 
Angle — to the Directions preſcribed in 


"WP 


and then 


* 57 
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_ Chap. III. Se. 6, and 7. which ſee; where, by the Uſe of the 
Hole, and the Explanation of. Pig, 7+, with che Uie, of the three 

ables relating to Angles, you 79 — find all the Angles 


ſo plainly and exactly, that — of it need to be here re- 


peated: Now the Angles 10 obtained, and the Sides 
meaſured externally, as above, they may be orderly brought 
into ſo ſmall a Table as follows: . 
2. But to perform the ſame Piece of Work ith the Chain 
only, and without any regard to Angles, you rhay with greater 
Exactneſi and Jeſs Irouble, meaſure: every de, and place 
the Numbers in a Table or Field-Book, as before directed; 
but inſtead of one Column you muſt have three, viz, that on 
| the Leſt-hand for the Length of every Side; and the other two, 
one for each Side of a Triangle raiſed from thence, as may be 


ſeen by the Example in the "able that follows. Now to pro- 


ceed. J mY | ; ; | 

3. Meaſure outwardly every Side of the Field, and put orderly 
the Letters and Numbers belonging to each Side down in the 
firſt Column of the Table: ASK 

and find K L 5.50 Chains, and IL. M =8.60 Chains; put 
them down ſucceſhvely in the firſt Column on the Left-hand 
of the Tabſe or Field-Book, according to the Form fol- 


and as you began and ended at K, it is beſt to begin there 
again, and meaſure a certain Number of Chains from K in 
the Right-Line P K, continued ſomewhere to Q; fo that 
from Q you can fairly ſee the Angle L (no matter how it 

s, or what Angle it makes t Q with the Line PK 
Rop; then ſuppoſe © | 
=4.00 Chains in the 2d Column of the Table, againſt K L 
=5.50, which is in the tuft Column. OO 

\ 8 8 


OOssERYAT ION _ 


Firf, It is beſt, for avoiding Trouble, to make the firſt 

Line, from the Angle t K Q and L R. Cc. an even Num-“ 

ber of Chains; tar. you may ſtop when you pleaſe, as ſoon 

| 5 are got a competent; Diſtance from K, and in Sight 
d 42441 


Sendh, the Line K Q muſt be . exadly in the firaight 
Line P K con ti wed, which may be lound by ſetting up 5 
5 to CE ES ns 


1 
* - 


. 


uppofe you begin at K, Fig. 22. 


* 


1 rlaving done this, begin” again at what Angle you pleaſe, . 


be. 4.00 Chains, ſet K Q. 


* 
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Pole at K, and looking. backward ar forward, find the Right- 
Line by the Directions of Chap. III. Sz&.'6. or it may be proved 
. and if yeu can juſt ſee the Angled: 
and P in one Station, the Point Q is in a ſtraight Line with | 
Pand K. | POTS Go r 
Thirdly, Proceed likewiſe to meaſure in a Right-Line front 
Qto L: which ſuppoſe you find to be 4.90, ſet QL = 4.90 
bains in the third Column againſt K L, and K Q. as 
ſee. 5 3535 4 a OR 1 11 
ER In the ſame manner, meaſure from L in the Right- 
Line K L continued j as ſuppoſe to R, whete you can well 
ſee the Angle M, which let be LR 7 Chains, ſet L R 7.00 
Chains in tie zd Column againſt L M, which ſtands in the 
 Fifthly, Again, meaſure from R to M, which ſuppoſe 3 
Chains 70 Links, ſet RM =3.70 Chains in the 3d Column 
under QL 24.90 Chains. . 12 tos SAL $ 5 | 
Sixthly, Then from M in' the. Right-Line LM. continued, 


£43 


* „ 


HY tenure MS + 3 Chains; ſet MS 3.00 ju che 2d Column 
vader LR 7;00, and then meaſure 8 N, which ſuppoſe 4.37 


o 11842 4 


Swventhly, According to, the foregoing 1 meaſure 
NT in the Right-Line M N continſed, which ſuppoſe g 
Chains ſet N T'==9.00 in the 2d Column, and meaſure 1 6 
=11:40 which ſet in the 3d Columa as before. 5 

Eighthly, In like manner proceed from O to V, in the Right- 
Line N O continued, making Q V, 5 Chains; ſet OV 5. oo 
Chains in the 2d Column, and meafure from V to the Angle 
P, which ſuppoſe you find to be 5 Chains 78 Links, ſet VP 
. in the third Column, and proceed to meaſure 


WP? W (in the Right-Line P O continued) ® vg Chains, which 
WM © down in the 2d Column, and Faure K = 4,36 Chains, 
wich ſet in the 3d Column; and then is ycur meaſuring finiſnu- 
"* ed, and the Table will appear as follows: _ ED 
4 * 8 I . f CLILE E 35 18 T1 70 l, tits 1 H | 
27 8 
ur PA „„ + EY CRY: The 
. 4 - Il 

( | het 


1 1 1. 

RL = 8.5% KN = 4oo[QL = 44.90 
LM = 3.55 L K = 700|RM =. 3.70 
MN = 4.30 MS = 3.0 8 N 4.37 
r N 4 50 a r } 
6 OV = 8.0 VE 5.78 
PK = $oofPW —=_ 22 — TOA. >. 
1's Fe 1182 "WO 94 4 nean: | . | 


© Ninthly, From the peer lg ndcke and Table, as well as 
Fig: 22. following, you wilt find, you have ſix right-lined 

E Triangles raiſed upon the fix Sides of the inacceſſible Ground; 
and the firſt Side of each 'beinglimited to a Right-Line with 
its adjacent Side, the internal Angles of the Field are alſo li- 
mited and obtained without coming into the Field, or the Uſe 
of any Inſtrument for taking Angles, and done with as much 
Expedition; becauſe the Chain is kept going, and with greater 
Certainty of Truth, the three Sides of every Triangle being 
now given, and the protracting performed by 170 — 


+ = xt 
| " {its AIG I * bs hot © AG * 4 
; * 1 * ls 5 VS V. * 9 = Ee! 1 P 
$- ., 14 : keene, 4 
"_ N | Ay 5 


Admit a Wood i in the Forte If. an irr * Eee or Fi- 
gure of ſix unequal Sides (via. K L. MN OP K, Pig. 22,) is re- 

quired to be ſurveyed or meaſured externally, withour going in- 
to the ſame Now allowing the particular Dimenſions to be 
E | as in the Table above: To know its true Fi igure of re, and 
0 alſo. the Area or Superficial Content. os 


G0. VO "St 
* 
| | 


. 41 1 Fa FEE 4. K. 774 Pa. 


* 
Din £ £ OS Bf) 5 
” C3 
4 LF 4 4 4 7 ? ** 
ni 22:1 Af. 12—2— 52. e Tet 
* o — 4 
N "y : / 4 . ih. 1 1 y 'K | 
$-. 4 _ . {1 14 1141 211. 245892 Wa 


8 
1 * x £4 " „„ 3 5 : + * is f: 4 
""* £ 1 5214 n P17, "I (2 © » 2 * e 
75 * 4 111 > > . 5 a we 6&4 4 


* 
N 21 9 
f * 8 * * 
* Es 1 a . 8 a 
ng Sf £4 7 k * ade l 2 * 1 v 
4 3 — 1 . . e . * 
5 : 9 . : 1 bo o k 
. 7 , % 4 Ka A : _ : 1 
a DELL IRE ih 2 üble te r ai 
5 ; ; ” 4 15 


2 os A. 4 2K 14 r 12 1 i a 
n Ga by Protratiion, as {lon ows, the true Form or 


a of "the Wood, &c, wichoue going into the ſame, the 


Area 
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Area or Superficial Content may be accurately found, by draw- 
ing therein three Diagonal-Lines, becauſe a ſix- ſided Figure, 

viz. PL, NL, and PN, which reduces it into four Triangles, 
whoſe Areas are particularly found, as in the Operation con- 

_ trated, according to Se. IV. and VII. of this Chapter, which 
contain a ſufficient Variety of the Methods of Operation; and 
this being the ſame, it is needleſs to make Repetitions in this, 
but leave it to the Reader's Practise. 0250 9864 is ny 


The Operation contratied. 


3 


B Given. - | Sought,” 
; 5 xy 24 k 3 * 2 ö = | 


1 2 


| Baſe. © Perpendic. Area. 


* 


— ”- 


<p Bi i Ch. K. Ch. L. A. Pa. 
2 r. PK L={P:L= 9.40 KN = 3.80 | 1.78600 | 
& (2. LMN=jL N=10:50|Mr = 3.40 1.78 5 
£6 J4 P ON=ſ|P N=14.80 | O'g = 5.40 3.99600 
| es + <5 3:54 aan 12-74700] 


| A. R. 8 Wb 15 85 
Or 12—2—39. 52 for Anſwer. See Fig. 22. 


Fig . 22. 
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« ; : . 4 7 | 
L A. 9 i ES: 1 2 derade. 4 


1 . 1. x4 os or FY "EW this Fi re l, you are care- 
9 can to obſerve. the Table of tents, wherein is con- 
=_ fained l orderly, the ſeveral Dimenſions meaſuredinthree Columns, 
_ ©1z. in the firſt is the Le h of each Side of the Field or 
N Wood; the ſecond and third are the Lengths of the Sides of 
the circumjacent Triangles : Or it may _ ſufficient to find the 
Points Q.: R, 8, T, V, and W, without. drawing the Lines 
of the Triangles PW, WX, Oc. they being of no Uſe after 
the Figure or Polygon is taid down. 
2. In order to Protradtion you are firſt to begin at ſome 
Bide, fy poſing i it be K L firſt meaſured, and having drawn a 
white Line upon Paper, wiz. LR, at any competent Length 
at leak ; then look in the firſt Column of the Table for the 
Side K L, which you find to be 8, 50.; ſet gr from K to L, 
„ draw the black Line K L Jeaving the reſt” of the Line 
4 blank or;dotted, + 
3. Look for LR, which wo Sod i in the 2d Column of the 
| Table is 7.00; ſet 5.00" on the. blank or obſcure Line L R, 
from L to R, and mark the Point R; Then take L M= 
. 8:60 from the Table, which you Sd? in the 1ſ Column, 
and with one Foot of your Compaſſes in L, make with the 
other an Arch at M: Then, in the third Col take R M 
F3-70 in your Compaſſes, and with one Foot in R, croſs the 
aforeſaid Arch M in M, and draw L M a black Line, for your 
ſecond Side, which (as before) guſt be bow © gegen ſtraight with 
8 blank, or obſcure Line, at pleafure, 

4. Then find in the 24 Column of the Table, M 8 = 3.00, 
which being taken in youe Compaſſes, and Set from M to 8; 
upon the blank or obſcure Line, making the Mark or Point 
at 8: Fhen raking 5 of the firſt Column of the Table the 
Bide MN x 4.30; with that Extent, let _ of your 
Compaſſes be placed in the. Point M, with the other make 

- an Arch at N. which being. groſſed. with the Extent of N 8, 
taken from the 30 Column of the Table, by placing one Foot 
of your Compaſſes in 8, with che other biſe& the Arch in N; 
then draw M N for your third Side black, len uy be con- 
tinued further, out at pleaſure. 


5. With the Extent of N T-=9. oo, make a Mark upon 


imd lat opſeure Ling from N to T; and then, from the 1 
Column 


OT Cs 


REC AC MR. AS; dT Sd oa i 
a at EI cauc ds n e N RRR 
8 * 9 1 1 — == Ax . 5 — 
_ i \ _ LY N 1 9 1 
re PH,, 1 


| 
= 
= 
* 

i 
= 

x 

: 


9 
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Column of the Table, take the Extent NO= 12.20, and 
placing one Foot in N. wick the other make an Arch at O, 
which being again biſected with the Extent! of T O = 11.40, 
taken from the 3d Column of your Table; then, with one 
Foot in T. with the other croſs the ſaid Arch in O, and from 
N to that, Croſſing, draw the Side N O black, but continuin 
obſcurely the reſt of the Line ſtraight, as before. 


6. [Fake next / from your ſeeond Column the Extent of O V 
=5-00, Which being ſet off from O ta V; then, from the 
ft Column, take the Extent of the Side OP==6.60, and 
with one Foot of your Compaſſes in O, make with the other 
an Arch at P; which being again biſected with the Extent 
of VPS 7,78, taken from the gd Column; : then-with one 
Foot in V, with the other ctoſs the Arch at P, and to that 
Croſſing, draw in black the Side O P from O to P, which 
__ (as before) be continued firaight from P obſcurely 
Niers TT | 1 2 | | 
7. With the Extent of PW 


ſeurely from P to 


Column, let it be laid down ob 5 W; then, 
with the Extent of the Side PK = 5.00, with one Foot ig 
P, make an Arch at K; which being again biſeted from the 
Point at W, with the Extent of W'K==4.36 taken from 
the zu Column; then from P to the ſaid Croſſing, draw in 


black, the Side P K == 5.00, and then the Hexagon, or Fi- 
pure of the Wood, ug, KM N GP, is thus Gallhed by 


N. B. That fr, every Side 477 from the 1/1 Column of the 
Table, and laid anun in a black Line, there migſi likewiſe 
in. a firaight Line from thenee, be laid down in a Yank or 

dotted Line, the next Extent, taken orderly from. the 2d. Co- 
 lunmn, beginning always with the 34 Number in that Co- 
um; and then, afterwargs the very next Side being taken 

From the firſt Column pu or dorms, it be biſefted always 
with the. Extent of that Number in the 3d Golumn, which 

flands exattl againſt the left that was laid down from the. 


eco 


Fry „„ Reaſons 
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Reaſons why: this Method- of Surveying by the Chain only 
=_ may be accurately effected, round the Ont fide of any 
E: Mood, Marſh, or other Incloſure inacceſſib/e, aß well 
4 when juwardhy per ſor med. 

55 ee 1811 5 171.1 562; 10 An ail 4 4 (443 
Notwithſtanding you may proceed, as before, to continue 

the Line PK out to Q. Fer upon it ſet off K Q = 4.00; and 
: then, if QL = 4.90 in your Compaſſes, do not reach exact- 

1y from Qto L, there is probably ſome Error in the protract- 
jag; but this is but like a School-boy's proving his Queſtions 
ir Diviſion or Multiplication; for a little Practice and Care 
wal render that ſuperfluous Work needleſs in one, as well as 
in the other: For the Sum of all the Angles being limited to 
a certain Number of Degrees, it will follow, that if the five 
Nrſt be right, the ſixth muſt be right of courſe, and if all the 
external Triangles be laid down true, the internal Triangles 

of the Hexagon cannot err; For in every external Triangle 

the three Sides are given, to lay it down by the Problem, 

thereſore the Angles cannot be talſe ; according to Eud, Lib. 
1. Prop. 22. and in every one of theſe Triangles, one of their 
Sides is in the ſame Right-Line with one Side of the Hexa- 

El. by Conſtruction; Therefore the two Angles (ſuppoſe 


* Jiu 


— 


KLM and RL M) ſhall be equal to two Right-Angles, 
Euch Hu I. Prop. 13. thergfoxe, I the. external Angle (ſup- 

5 poſe RLS) be laid dbwn true, the internal AngleK LM is 
_ true; and the ſame is to be underſtood of all the reſt of any 
Polygon; all the” Angles of the Polygon, being limited by 


the external T rlangles, which are laid down only by this ex- 
_ pellegt Problem firſt mentioned, without taking àny Angle by 
tho help of an Infiragnent;, en 2h nn ent 
I have added the above-mentioned Demonftration for the 
Patisfaftion of the more learned part of Mankind; leſt this 
Method ſhould be diſputed; which is ſo true and expeditious, 


7 . 


i well underſtood, and is grounded upon the fundamental 
Problem; and fo fully anſwers 'the Title of being performed 


Obſervation 


7 
W 
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 ' Obſervations very curious and uſeful, 


1. Note, What is meant above by white blank Lines, is Lines 
drawn upon Paper or Vellum; with the Point of a pair of 
Compaſſes only, without Ink; but in drawing or plotting: for 
caſting up, it may be done as well upon a Slate, or 4 bet 
ter, becaufe the Slate will not fhrink ; and hence the Perpen- 
diculars, c. ma 7 be truer taken. 5 ik 


o 


2. When you have done protracting, you need not regard 
any of the Points of the external Triangles, as Q RS, Oc, 
nor any of their Sides, viz. RL, RM, SM, SN, Cc, they 
being only helpful in protracting the Polygon, but being no 
Part of the Figure, as afterwards intirely uſeleſe. 
3. For the ſake of thoſe who would project or prove their 
Work by Angles,” obſerve, that the Sum of all the Angles of, 
any Polygon whatſoever, is equal to twice as many Phe. 
| Angles, abating four, as there are Sides in the Polygon, let 
the Sides or Angles be equal or unequal. Hence, in a Hex- 
agon all the Angles are equal to eight Right-Angles, or 720 
Baha ton ns 1 TY NY 


I 


— 


„„ 

How a Manor or | Lordſhip, or any Quantity of 
Ground conſiſting of ſeveral -Inchſures contiguous 
| to one another, may be accurately ſurveyed, pro- 
tracted and caſt up in Particulars, as well as in 
. 


. 


| 191191373) P OFT. SOV £82 $479 J $4: vv 04 
el HERE needs not mucf Time to be. ſpent in this 
= Wine; becaufe 1 Field, in any Lordſhip. or , 
Tenement, be of what Shape or Form it will, it cannot mils. 
of ſome of thoſe already treated of, in this, and the 5th-Chap- . 
ter preceding; and therefore, inſtead of repeating Diredtions. 
for doing it, I need generally do no more than refer to the par- 


* 
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cular Sion, where the ſame is already taught: Only this is 
to be minded, that here is. not only ſingle. Fields to be mea- 
ſured, but Care is to be taken, how they join to the adjacent 
Field, in order, to the mapping them true; but in Land that 
lies adjoining” one Field to another, there is the Advantage to 
the Surveyor, beyond ſurveying ſingle Fields, that having mea- 
ſuted all the Sides of one, you have commonly meaſured one 
Side of one, or more of the reſt, As for inſtance, If you be- 
gin with the Field A, you have, when you have finiſhed that, 
meaſured one, Side of the F ield 


2 ne, Side of B, and part of a Side of the 
Field C, alſo a Side of the Field D, and a Side of the Field, 
E; and may, with a little forecaſt, ſave the Labour of doing 
them over again, if you proceed, as follows: 
I. Having drawn the rough Sketch of it, as formerly di- 
rected, ſuppoſe you begin with the Field A, you have the 
Hedge a: w curving inwards, which you are to manage as in 
the curve Hedge Hm O, Pig. 21. Se, IV. and the reſt, being 
Rraight Hedges, their Particulars will appear in the Table on 
the Lear | of the Margin, becauſe, you are in this Place 
1magined to have meaſured againſt the Sun, ſeeing all the Re- 
marks in the Hedge, or beyond it, ftand conveniently on your 
Right-hand, therefore you are to place your Dimenſions on 


the Left; and then, 


| . 
a & — 12.80 +; D 
eb A 13.40. . Hedge p b. 
354 = 2,40 13 
W „ 5 5.30 3 Hedge. Ms, 
ens evade LA eee 
e 2.00 . 4 = 3. 00cgqg 
4 a \ r = wp Stile. 5 
\ 1 * e WY 75 5 2 * 80 0 . 5800 N 
2425 = 19.20 the Diagonal. 7 
Fir, Begin at a, and meaſure 4#, e 8, bd, &c. and ſet them i 
' down orderly, as you find them. Ts 8 
_ > AFSondy, Qpſervę as you ge along, that at b there is p; Hedge 5 
. , the Table on = 
_ the Right-hand Side, as you. ſer the Hedge g 5, and regard that b 
nd more at preſent, but proceed to meaſure 4 %, and 4 
and at x2 you find a Hedge abutting upon the other Side, which f 
mark as you ſee in the Table, and ſo meaſure z g and g x, and h 


A ̃t x take notice of the Off-ſet, which being on the Right-hand, 
3 1 5 © | "1 2 | ö | 8 8 p ce 
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place it on the Right-hand of the Table (as you ſee) and go toc, 
where there being a Stile, as abbvys;) and ſo proceed to a, where 
there being no Remarks, you have nothing to write on the 
Right- hand. 3 5 „ | 


7 birdly, When you come to A, meaſure the Diagonal a B,, 
and then that Field is done, and alſo the Hedge „ of the 


 Fourthly, Then go into the Field R, and if there is a Stile 
at H, meaſure from the Angle & to the Stile a2. h, and fo by g r, 
Kc. and when you come at e meaſure the Diagonal e q, and 
this Field is likewiſe finiſhed ; for as it is all ſtreight Sides, there 
ate no Off- ſets, to be accounted for; and then the Table will 
appear 85 Hefginto annexed. ff 


= a4, + 
\ s 
4 "4 a 
* : 9 - 
. FR, - —_ 4 4 „ +£ * . * : " 
113 33.4 4.4 , * 4 # ' 
5 * K * * * 9 * 
* 8 - b \ ” 8 x +.4 4 ; 0 1 « + CY '$ 0 0 
innere K „ 141 2 a «8 * 14 N 
* Fg * * > * 7 y 
1 Vu # 4 Fx * y E\ iy * *% 
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i 
4 


hh '=. 
þ = 11.00" 1 
9 = 23-30" 2 
re =; 12-890 : 
e =. 20.50 Diagonal, 


Nate, * hinted, iu fame Caſes, as in this Field B, it is 
the Angle b, if you would: fo ag], the Sun, you muſt mea- 
fure b e over again, which was meaſured: before in the other. 

Field A; but going with the Sun to q, &c. you end at e; 


and then meaſuring the Diagonal-Line e q, brings you to the 


Corner of the Field C, where you may go in and begin with 
that Field. 2 es . 1 


Fifthly, In proceeding farther, it is now neceſſary to _ 


againſt the Sun, as from q tg , &c. nat only for going agaipſt 


the Sun, when it can conveniently be done, but becaule 9 0 is 


already. done in the other Field:! 


1... tt taht? dire Ho an 3 8 8 SAT 
Frith, Meaſure g G and the. Off- ſet GH, 600 and he 
U 


Off. ſet 1 K, ag taught in the Serien following; and by 
fame Rule, meaſure the 'Cury den SM H and 4 ad 
bring chem ite the Table, as before dive 2 99 0 i 


Ut 1 «$4 $8 / 
firſt named, and the Table for the Field C, will ſand as fol- 


laws ; | 
Ch, 


/ 


exctnt 2 go with the Sun; for going in at h, near 


Ty rr 


| 


x : " 
- 4 " N 
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2 — . tn.. QT — Uu ee. ALEC eee ets r 443 b a 
1 of a 8 8 _Y 7 ths US =. - l ſ 
- g bf , \ \ : _ \ C7 3 x: 
1 — 0 = 1 1 3 9 
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l 0.02 id Ct © ch. en „oi 5 
. Bir 00 Sin e 4.50 GH = 2.50 
| G1i-="20 IKE 4 aw 
: FC.. 
e e ON ee ee . 6e 
, {15 1 Lr — 5.00 ; N. 
6 IG / = 06.80 | 
. Ip.; « $4400 x 
a D991 4, . 2228 = | 
| he 5 8 e P 
 - 70 Hanh, Having meaſured the Field "IE proceed next to 
= D, where going into that Field, you obſerve that dz being al. 
ready meaſured, you are then e to æ, and meaſure z þ 
Ft | 4-80 and 7 = 5-7 70, and the Diagonal fz =7.60, and place 
E | them likewiſe in the little Table on the ight, as you did the 
reſt ; fd, and d x were meafured before, 
= ' | 8 
9 | * | i 4 — 4.80 8 
| | $6 * = 5.70 1 52 
1 1 58 „ MR. 1 
| 3 " Zighbh, Proceed next to 3 in the F 110 E at a or K, 
il meaſure , & o, Vw, and 272, and the Diagengs _ and 
1 1 en be allo * as in hes en F 
= "3 os Boy 2575 | 
. "IF $60 A fat, 
| Sv = 3.40 
| N. 12 2 1 19.30 Os IIS © 
b e oO. . 
. 2 15 x 2 v T5) 10.60 5 - ee 5 
SUD ee. n 
Tals, Fot — Field F, you have already the Sides' F f fh 
- and. 2 e Partitions of each Side of it being adjuſted by 
: 7d 1 Ft hoy 


' Diagonals, 5 Angles f and f are determined, - 
| ron to meafiir but. the Side 7 12. which dein 5 
La Bits le muſt ks one en h e 10 77 pla aced 
. | ab v 1 3 


* 
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„ 9 a Pe GL 
From t to the Eaſt End of the Houſe — 0. 95 
Thence to the Eaft End of the Dairy = o. 70 
Thence to the Eaſt End of the Barn =; 1.20 | 
Thence to the Garden Door = 0. 90 f 

Thence to the pu: Ange: at =; I . O00 


5 From t to &, in all Hot $5 by-3 


Ul 
f 


And ch ** bo. >Pand or Spring in the Field 
O, meaſure t O, wlüch let be 1. 50; meaſure>1 wu the 
neareſt Diſtance from O to the Hed rae or Wall f :,as. ſuppoſe 

e 


0.75, make a Mark or * in the Hedge / t, an e e 
mark at the bottom of the Table of the Field 1 


2 f p — A | : 
ODE 0 wens Ge E 


3 mW 
Alſo 0 by the ſame Rule you may Marr a Houſe, a Trees or 
any thing elfe that is worth notice, or proper to be expreſſed. 
in a Map, either for Service or Ornament; and by the afore- 
ſaid Rules, any Land, of whatſoever Form, mpy- be meaſured 
in order to be protracted, caſt up, and mapped; . proper Di. 
rections: for all which hall — in their Order. is 


i 
4 ; Ld LIT) 1 4 +> 1 
2 Y ö | - y 1 8 
pb Feet þ na Ot x 
. a 13 3 * g [ g ' 
G7 | 1225: Nap 3 
by 5 Fe , wa «* A 2 © «4 : 5 A [4 
2 | 4 Bf EK ' d 3 
. ' *. x 7 * 
- | 1 1 — — _ — * 4 . ' FR 


"ab 


There is a dera . or - Lordchig k. whoſe Particulars, 
when ſurveyed, are found in the Operation contracted, with 
its Explanation: To know the Area of N Content of 
the wht | in Aer Sc. 2 


$4 f * ; 5 } 
5 E A K. P. - | 
e 1 
* ; . — — 6 CY 6 0 N 
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£ : 25 < "WS 4 T 
— — — | 
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3 168 1— 77 = T 5 Jo · Z „ & MF PUY.M Wo | Ogg - = 1 1 %% 2 wnizadea x 
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A 1822 5e Ta o os 9 fn Suri I 
= Ic) o Sr 5 8 M,N, ue 
| 2 75967 = 55 5 7 . wog 18 == 821 18 + uwin1zades I | 
r = 3 pur q woy ot 5 %%% 4 . Wnizade . 
05 ˙ obe = x WE 014 — 37 7 N apturuy | 
7 7055 7 7 225 way or. t = poſipryy n 1 
. 2 | a $5.0 7s = "7 1 25 ä * | | q f 
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The Name and 1 N Heres in every o one * the 
aforeſaid PIs. | 


Acres. Parts. A. 


1 3 i. 1 
A. Wheat Field ='16:37500 = 16 : x. 1 0 
B. Horly ev. 2 7.32750 17 2: go | 
oy Home Cloſe = = 20.65600 = 20; 2: 28 
D. The Orchard =, 2.85000 „„ 

E. Calves Cloſe 151 9 75 e e en 
er he een e — 2.9580 = Bad 1F1 121 
it 74s" 287" vi 10% 44 37% -IF 


The hols 1 is bs Aeeres 3 e and. #7 Perches; — 
had continued it to ſeveral hundreds of Acres, it would have 
been but a Repetition of the ſame Work or Method; which is 
needleſs x for in this and the Vth Ghapter preceding, you have 
all the Varieties that can polls occur in . Nepp of ane 
during n up! of Land. 


* % * F E o . 
r » \ * «> * 7 - 7 1 
: n g , 


- Explanation. 


1 For the more W procealings.: we. « will bein v with the 
Field A, which being . and mapped as follows, it will 
reſemble the Form of 2 Trapezium, viz 4e d g, whoſe Di- 
agonal d= 19. 20, bei — in the Field, and arcotd- 
ingly inſerted in the Table or Field- Book, with the te Per- 
pendiculars let fall from g and e reſpeRively,- upon the faid 

iagonal-Line- a d, their Sum is 15,865 which being multiplied 
by half the Diagonal, or common Baſe; the Product is 25. ND 
Acres, for the Content of the TO a 5 in the 
Operation vontrated, | 2 2161 e 0902 

2. The Triangle, vix. 1 et ; belong pete ame Frow . 
hath its Dimenſions Foun in the Table, vis, co KF. ic 
and & 2/00, whoſe Sum is the Baſe: eg = 10, f 
being gi55s'; Which being multiplied by the 1 | 
* E 3-40, the Product is 1. 20% Aeves, for the Go 
tent of the Triangle ſought;- which being added to the 
Area of the Tra n laſt ſound, gives 16,37500 Arrks- for 
the \ hong Fi ie Id 

3. Then 
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the 8 the double of the Content 
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| 3. Then for the Field B, the Diagonal, or common Baſe; 


59 2= 20-569 \being-multiphed by. the Sum of. the two Per 
pen 1 | 

and from r to the ſame Baſe = 8.10, whoſe. Sum is 17.10, and 
„ whoſe half is 17.527 50, 


12 * + 


#5 © 19 4 


nt of the Field B, as above. s 1 cn 77] 
« 6 i — OE 4 Xs E: — { 22 


— * 


wo 


the Co | 
O8 .: | | a ge e 

4. For the Content of the Field C, you Be firlt to find the 
Trapez ium 5 9 $7 by letting fall two Perpendiculars from the 


and half the product taken, gives 178600 for the Content of 
this T Fapezium,— Then for the Triangle 8 K, the Baſe, 


MX. qS= T3. 60, being multiplied by the Perpendicular I K 
'= 2.70, and half of that Product being taken, diſcovers 
JI. 8 zo for the Content of the faid Friangle,———=Again, 
ſior the other Triangle, oi $17 M, the Baſe 8 f = 12.000, be- 
_ vig\multiplied by the Perpendicular L M==1.60, half of that 
Product, viz. 0:96000 Acres is the Content of the ſaid Tri- 


angle. Hence, the Sum of the chree Particulars, namely; one 
Trapezium and two Triangles found in this Article, vis, 
I 6: * s 


20.65900 is the Content of the whole Field C. 
5. Then for the Field D, the Diagonal or common Baſe, | 


viz, 2 f = 7.60, being multiplied by the Sum of the Perpendi- 
ctlaryy; viz. d and I, to z f 7.5, half the Product, viz. 
2.85600 Acres, is the Area or Content of the Field ſought. ' 


ee enen e 060 1, 203 OW; | 
3 6. The F ield E being a long Slip, wich an inward Angle at 4; 
it is beſt to divide it into two Parts, by a Line drawn croſs the 


Field from I, as the Line + 7, and meaſure it at twice; then 
it follows, that the common Baſe or Diagonal-Line, vi. 


z Nn 6.80, for the Trapezium tu an, being multiplied by the 


Sumqf the Perpendigulars, wz. 774% being 20 and , let fall 


to zn, gives the double Area, whoſe half,, ιν 2.58 1600 Acres; 
is the Content of the firſt Trapezium ſought.— Again, the 


Diagonal or common Baſe, via. AU. oo, for the other 
jum, viz. un I, being multiplied by the Sum of the 


| Perpendiculars =6.60.: (viz, » and. ] let fall from their Angles 


upon the Baſe. v, the Product is the double Content; whoſe 


905 1.98000 Acres for the ſaid Trapez ium ſought: Hence 
the 


um of both, vix. 4. 49000, is the 
- = 8 An 1464. 


- f * 1 
4 a +» * ) % p 4 4 £ 
. as. 3 * 


Oo 
. 
= 
25 
% * . 
= = l 


Ai. £73 


Field E 31 $3.54. I 
C3 * 8 f 3 | 
: Ei 75 o votes at 
| &% K-24. 2 Tf 
7 
CE” £ / | . Le 
4 =Y | 5 | | 
Au + | "> = 
* 
\ 
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ulars ot neareſt Diſtance from þ. to the Baſe e q = 9.00, 


Angles = ? bpon the common Baſe 5 S = 18.80, which be- 
Ing multiplied by the Sutm of the Perpendiculars, d. 19.00, 


Content of the whole 
is 7IS þ „ 
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Laſih, For the Yards, Gardens, and Ground, the Houſes 
ſtand upon, included in the Trapezium marked F, let the Di- 
agonal F &, be drawn, and upon it let fall Perpendiculars from 
the other Angles 4 and t, which, when meaſured, will be found 
to be 5.00, and 3.70, whoſe Sum is 8.70; which being mul- 
tiplied by. the common Baſe 8 & = 6.80) half the Pro- 
duct is 2.95800 Acres, for the deſired Content of the Trape= 
zium F, as above. 8 5 


„IA prattical and uſeful Obſervation. | 
Note, if a woody, or atherwiſe inacceſſible Piece of Ground, 

be encloſed on every Side with open and clear Land, you need 

only meaſure and plot the circumjacent Land, and the encloſed 
Piece is alſo done: As. ſuppoſe the Field or Piece of Land D, 
Fig. 23, were ſo inacceſſible; yet if the Fields A C, F, and E, 
by which it is ſurrounded, be clear and paſſable, the Field D 
is alſo meaſured, as ſoon as they are done; for in the Field A, 
we marked the Butting of the Hedge I z at z; and in meaſur- 
ing the Field E, we. likewiſe take the Hedge z +; and in mea» 
ſoring the Field F, we get the Hedge # Vj and in meaſuring 
the Field C, we have likewiſe the Hedge / d of the Field D; 
and if the Diagonals of the Fields you meaſure be carefully 
taken, it is impoſſible. there can be any Error in their Angles, 
and if they be right, the Angles alſo. of the inacceſſible Piece 
will be truly adjuſted: And therefore, it is neceflary when you 
ſurvey a Lordſhip or Manour, to obſerve carefully as you go 
along, what Hedges in the adjacent Field abuts upon the other 
dide of the Hedge that encloſeth the Field you are meaſuring, and 
at what Diſtances, &c. which being earefully marked in your 
rough Draught, as you go along, may ſave a great deal of La- 
bourg when you come tb ſurvey the next Fields, there being 
continually, by this means, ſome one or more Hedges or Sides 
of the F jeld done before you come into it, except only the firſt 
Field where you begin, © 2 ; 


 Protrattion. + 


When „ou have meaſured your Lordſhip or Manour, as be- 
fore lirefcd, and brought the particular Dimenſions thereof 


into a Table, you are next to find the true Form, F igure, or 
Shape of the ſame by Prejection, as follows: And, 

Fit, Suppoſe you begin with the Field A, as you did when: 
it was ſurveyed, and its Dimenſions accordingly inferted or 
| 1 EONS noted 
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noted down in your Table or Field- Book; then proceed to pro- 

tract it, according to the Directions of Se. IV. in this Chapter, 

ſeeing it is partly boumded or limited by a curved Side or Hedge 

on the Right-hand : Then it follows, that the Diagonal a d, 
and the Sides de and e a being. given and laid down, N there- 

by obtain the Triangle ad e, according to Chap. V. Se. 4. 


only with this Difference, that a d, muſt be made a prick'd 


Line, becauſe it is no Hedge, but only a Diagonal, and of no 
Uſe after the Field is protracted. In like manner, and by 
the ſame Rule, lay down the Triangle a d g, the three Sides be- 
ing alſo given, viz. a d, a Side of the other Triangle; alſo d Z 
and Z g added together, for the Sided g; likewiſe g x, x c, and c a, 
in one Sum is the Side g a, then is the Trapezium finiſhed, ag 
in the Map, Fig. 23. which ſee. e | 


| + * Secondly, Find the Side d e, by adding eb and bd together, 


their Sum is the Side e 4=15.80;' then upon the Line e d, ſet 


off e b=13.40 from e to b, and make a Mark at 6 (thus // 


for the End of the Hedge of the Field B, when you come into 


it; alſo from d towards g ſet d Z 5. 50; and becauſe you like- 


wiſe ſee in the Table [ Hedge] make a Dot or Mark at Z; then 
from get g Z=2.00, in the Line g e a; and becauſe in the 
Table, againſt g x, and on the Right-hand, you ſee xw = 3.40, 
ſet 3.40 from x. perpendicular to g ca; it will extend to w, the 
Corner of the Field; then from x ſet xc=5.10, and c a=7.50 
from c to a; then is ae d Z gc a the Points the Hedge is to pals 
through; and becauſe in the Table againſt x c=5.10, you ſee 
on the Right-hand I Stile] intimating that at c there is a Stile 
in the Hedge on the Right; mark that, as you ſee at c, and 
the Field is finiſhed. e NG | 
Thirdly, In laying down the Field A, you have alſo done the 
Hedge b of the Field B, and the other three Lides of it, v:z. 
er, r , and qh, which added to þ & makes the fide g 5, and alſo 
the Diagonal e, all which you have in the little Table to 
Field B; it is to be protracted as a Trapezium by the Directions 
of Chap. V. See. 7. which ſee, in order to prevent any farther 
Repetition relating to the Performance thereof. 


Fourthly, In protracting the F ield B, you have alſo done the 
Hedge q of the Field C, and alſo 6d, a Part of the whole 
Hedge bd ft; the Trapezium 7 hf S may likewiſe be laid down 
by Se. 7. aboveſaid; and the Off-ſets G HIK and LM are 
to be laid down by Se. 4. of this Chapter, to which I refer 


. 


the Reader to avoid Repetition, and then you have protracted 


the curving River HK SM rA h, which is the Field C. 
5 3% RT... 


Yoots® " » % W w— % —W 
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Fifthly, In like manner, you have the four Sides and Diago- 
nal of Field D given, to lay it down as a Trapezium, as you 
ſee in the Table to Field D; only obſerve, that the Side 4 Z is 
to be found in the Table of Field A, it being a Part of a Hedge 


of the ſame, which was meaſured before; as for the ſame Rea- 


ſon, the Side d f, is to be found in the Table to Field C. 
Sixthiy, By the ſame $22. VII. protract the Field E, it having 


no Curves nor Off-ſets belonging to it, and the Numbers being 


put down in the Table referring to it mark'd E. 


 Laſth, When this is done, you have alſo laid down three 
Sides of the Yard or Garden F, in which you need not mind 
any Diagonal as 14, or the like; for if you have been exact in 


all the reſt of the Triangles in each Side of it, the Angles of 


this cannot miſs of being right, the Sides being already laid 
down, and the Side t & being included in the Sum of the Par- 


ticulars of the Wall and Front of Houſes, as in the Table 


" 3 AS 


Obſervations very material and uſeful. 


1. Note, In the Survey of any Manour or Lordſhip, where 
there are Houſes, Yards, Gardens, Orchards, or other ſmall 
Encloſures, it is beſt to begin with the large open Fields, and 
if the Ground lie contiguous to the Houſe and Gardens on two 
or three Sides, as here it doth, it is beſt to meaſure on every 
Side of them, and they are then meaſured without coming into 
them; for it often happens, that by reaſon of Dunghills, Ponds, 
Gardens, Stables, &c. that may be in the Yard, or behind the 
Houſe, you cannot come within to meaſure them; but when 
the Square, or whatever other Figure it be, that the Yard or 
Gardens are contained in, is encloſed, and all its Sides mea- 
ſured, in meaſuring the Ground round it, any Pond, Out- 
houſe, e. may be put in its proper Place, by meaſuring with 
a Pole, where the Diſtances are ſo ſmall that there is not con- 
venient room to uſe a Chain. 27 ; 


2. Although the Rules and Examples in this and the pre- 
ceding Sections lead the Way to the Operations, Explanations, 


and Protractions, which occaſion: them to be orderly placed in 


this Eſſay; . nevertheleſs, the Figure and Protraction of each 
muſt likewiſe be duly regarded, ſeeing the latter is the Founda- 
uon of the former. | 3 | 


622 | Eo, 


Of Strvering by the Chain, 
The Manour of a certain Gentleman in Kent. 


F 1 e 


ser. vn. 


How to place any Houſe, Pond, T; ree, or any » chiag 
3 in its true TOON in a 2220 to be 


* 


R U L E. 


FAVING Bwin 3 in the laſt Sefion how Fields, Gardens, 
Orchards, Buildings, Sc. may be accurately ſurveyed, 


Dae and mapped, we ſball now briefly exhibit a — 
or 


4 
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for the right placing any Houſe, Pond, Tree, &c. in the 
Map. And, | | „ 

I. In meaſuring or taking the Dimenſions of the Field, 
wherein the ſaid Houſe, c. is found, make a Mark as near as 
you can, in your Table or Field-Book, to repreſent the Place 
or Situation of the ſaid Houſe, &c. in the Field; then tram the 
ſaid Mark, unto each of the two neareſt Angles, Jet the Di- 

. ſtance be exactly meaſured, and accordingly noted down in your 
Table. | 7 | „ 
II. The Dimenſions being thus meaſured, and placed upon 
Ahe reſpective Lines or Sides in your rough Draught, or other- 


wiſe inſerted in your ſmall Table, as above, you are then pre- 


* 


pared for Protraction as follows. 


| Example. | 5 


Admit there is found in the Field B, Hg. 23. a Houſe, 
which your Table or rough Draught 8 be at T, but 
in your Map, the true Situation thereof ſhould be at R: Now 
ſuppoſing N P to be a ſtraight Line, near the River r g, and 
that the neareſt Diſtance between N and R, when mealured, 
is 2.60 Chains, and likewiſe between P. and R = 3.50 Chains; 
To know exactly the Point R, where the Houſe muſt ſtand, 


Auto. „ Field B, in Eig. 23. 


| Explanation. MD 


The Rule and Example above is ſo particularly plain and eaſy 
of themſelves, that there need no farther Explanation, if the 
Vork of Protraction is but duly obſerved. 


5 Protraction. 


This Example above, or any other of the like kind, may 
be readily plotted by taking between your Compaſſes, 2.60 
Chains, the meaſured Diſtance between N and R, and with | 
one Foot in N, make an Arch at R; then, likewiſe, taking 
from the ſame Scale of equal Parts, the Diſtance of 3.50 Chains, 

y and, with that Extent, croſs the Arch R at R; and at the 


„ Croffing of the ſaid Arches, or Point of Interſection, is the 
| Ne: g3 | ; Place 


LR REC ADE ns AIST) 
— = = + = 8 


R 


was required. 
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Place where the Houſe or Pond is to be: which, by Illuftration, 


will more evidently appear in Sec. VI. of this Chapter, and 
Fig. 23. which ſee. | | 5 


t N. B. That if the meaſured Diſtance had been taken from the 


two- angular Points p and q, inſtead of N and P, to the 
Mart at R, the ſame Effect had been produced. : 


- us — 


SEcrT. VIII. 


Ho to enlarge or dim niſh a Plot given, according 
to any Proportion required. Or, the Method of 


reducing a large Plot of Land or Map into a 
Leier Compaſs, according to any given Ratio; or, 
& contrario, how to enlarge one. 


R U £4 E. 


„ uſeful Problem may be variouſly performed, as 
well as 


generally comprehended in the following Di- 
rections, viz. | I 5 5 

Firſt, According to Fig. 24. divide one of the Sides given 
(viz. A B) in Power, as L to K, in ſuch ſort, that the Power 
of AF may be to the Power of A B, as L to K. 


Secondly, Then from the Angle A, draw Lines to the Point C 
and D; that done, by F, draw a parallel Line to B C, to cut 


Dirdh, Again, from G, draw a parallel Line to D C, to 
ent A D inHH. Tp 85 | 
Lafily, From H, draw a parallel Line to D E, to cut AE 
in I; ſo ſhall the Plot AF G HI be like ABCDE; and in 
Proportion to it, as the ſame Line L to the Line K, which 


II. But 


— Cann, 


II. But if the lefier Plot were given, and it were required to 


make a greater in Proportion to it, as K to L; then you are to 
proceed thus: | | 


* 


* 


any convenient Length you pleaſe : Alſo, increaſe AF and AI 

ty a blank or obſcure Line. 4 | 

Secondly, Enlarge AF in Power or Proportion, as L to K, 
en ſet from A to B; then by B, draw a parallel Line to 
. io cut AG in C, as BC. 

Thirdly, In like manner, from C, draw a parallel Line to 
GH, co cut AD in D, as CD. | 

Laſtly, A parallel Line from D to HI, as DE, being drawn 
to cut Al, being increaſed in E; ſo ſhall you include the Plot 
ABCDE ſimilar to AFGHI, and in Proportion thereunto, 
as the Line K is to the Line L, which was required. 

Example J. : 

Let ABCDE. (Fig. 24.) be a Plot given to be fo reduced, 
diminiſhed, or made leſs, in ſuch Ratio or Proportion as L to 
K, or 10 to 30: To know the Figure or Shape of the leſſer or 
ſmaller Plot. 5 5 
Anſiv. The Figure AFG HI, which ſee. 


Tt Example II. 
Suppoſe there is given a Plot or Map, repreſented by the 


leſſer Figure AFG H; and it is required to have one in the 
fame Form or Shape, as well as Content; which ſhall repre- 


| ſent the larger Figure ABCDE, and bear ſuch Proportion 
thereunto as K to L, or 30 to 10: To know the Form or 
Shape of the ſaid Figure. | | 
 Anſu. AB CDE. See Fig. 24. 

N Fig. 24. 


Fi, From the Point A, draw the Lines AC and AD, at 


_— A r ol I IIS — 1 — CAE = IEP 
- * o = 


- 


„ : | Other Methods variouſly m_—_— 

3 NU. 

=_ Beſides the general Method preceding. there are other Ways 
= 44 very practicable as well as rational: And, 


T. The beſt Way is, if your Plot be not eee to plot i it 
over again by a ſmaller Scale: But if it be fo large, as the Map 
of a County, or the like, the only way is to compaſs in the Plot 

with one great Square, and afterwards, to divide that into as 
many little Squares as you ſhall ſee convenient, in order that 
one of thoſe leſſer Squares may comprehend ſomething remark- 
able, as a Church, Houſe, Wind- min, or any other * ac- 
eiddental as well as material. 


- 


ou © 
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2. Alſo make the ſame Number af little . upon a fair 
| Pee of Paper by a leſſer Scale; fuppoſing that of 20, 30, or 40 
Diviſions to an Inch, according to the Proportion given: This 
done, ſee in what Square, or Part of the ſame, any remarkable 
Accident falls, and accordingly put it down orderly and exactly 
in your leſſer Squares; and that you may not herein miſtake, it 

zs a good way to number your Squares both ways, as well as to 
dot their Lines, according to the Nature of the Figure given, 
when performed by the Artiſt; by which means the ſame will 
be particularly illuſtrated, ſeeing this ſmall Enchiridion will not | 
admit of the Performirce, | 


FY = ©. A fd ia id. DTS i wc) I „ 
e PD OL. 
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Example, 


72 Admit tive; is a Map or Plot of Land, (viz. ABCD) made 
. by a Scale of 10 Chains in an Inch; but it is found needful to 5 
re luce the ſame into a leſſer Plot (viz. EFGH) of 30 Chains 
in an Inch: To know how the ſame may he accurately per- 


formed according to Rule II. [ 

N. B. This Problem may Elewih iſe be e by certain Sales, 

; or Rulers " purpef ly contrived, v _ 2 Uſe and Application is re- ) 

= commended by Ar. Rathborn, Hollwell, and others; : 
_ but as the former Methods exhibited bs above, are demonſtra- x 
_ tively rational, fo they ſcem to me more preferable for Exact-. I: 


reefs : However, Ti tal aud E . ne 15 the beſt Satisfaction. 


ser. tt 


4 
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8 r. IX. 


How a fair Map of any Lordſhip, Manour, le 
 Fftate, may be accurately drawn, and afterwards 


adorned with proper C olours and other Embelliſh- ' 


ments. „„ 
| R U E 


| & i HAT this Work may be accompliſhed with all imaginable 
L Plainneſs and Conciſeneſs, we ſhall, Fig, ſhew, 


How the Vellim or Paper may be prepared for 


drawing upon. 


I. Maps may be accurately drawn upon Vellum, eſpecially ö 


vhen the Skin is ſo large as not to need any Augmentation; and 
in its Nature ſo white and clear from Greaſe, that it may want 


no other Preparation, than only the rubbing it occaſionally with 


a little Pounce, in order to make the Pen ſlide freely, and keep 
the Ink from running or ſpreading ; which will ftill be more 
effectual, if a little Piece of Gum- Arabic, or white Sugar, be 
diſſolved in your Ink, in order to prevent its ſinking, and giving 
it a handſome Gloſs. 1 


II. When Maps are ſo large as to require Roles and Ledges, 
then it is moſt convenient to draw them on ſtrong, fair, and 
white Paper paſted upon Canvas, as follows: | 


TH, Let your Canvas be well ſtretched upon a Table or Door, 
pulling it tight from one Side and one End to the other; and 
nailing it round about the Edges with ſmall Nails, to keep it 
ſmooth and prevent it from ſhrinking; always taking care, that 
your Canvas be larger than you intend the Map to be, that you 
may the more conveniently cut it ſquare, after it is finjſhed ; 
the Holes that the Nails made being clearly cut off, and the 
Edges of the Map thereby made ſtraight. 5 


ah, Take half a Pint of Flour, or more or leſs, according 
to the Quantity of Paſte your Occaſion requires; then put Water 
VC 5 ro 
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1 | | 
to it, by little and little, keeping it ſtirring till all the Flour be 
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wet · and ſtiff, or hard like Dough : For this is the beſt way to 


break the Lumps, and prevent any dry Knots being in the 


Paſte; then put more Water gradually to it, and keep it ſtirring 


till it be almoſt as thin as Milk; which done, ſet it upon a 
5 —— Fire, keeping it continually ſtirring, and let it boil a 


uarter of an Hour, or half an Hour, more or leſs, as you 


have it ſtrong or weak; and then take it off, and when it is 


cold it is fit for uſe. | 


24, Then with a Bruſh for that Purpoſe, ſpread the Paſte 
upon the Canvas, beating it in, til] the Grain of the Canvas be 
all filled up (for this, when dry, will prevent the Canvas from 
ſhrinking when it is taken off the Stretch) and then, having 
cut the Edges of your Paper ſtraight, paſte one Side of every 


Sheet, and lay it upon the Canvas Sheet by Sheet, joining to 
one another, or reaching over one another, till you have co- 
. vered all the Canvas intended for the Map. 


Ahh, If you happen to uſe ſtrong Paper, it is beſt to let 


every Sheet lie five or fix Minutes after you have laid the Paſte 
upon it (and in the mean time, you may be laying the Paſte 


upon more) for as the Paſte ſoaks in, the Paper will ſtretch and 
may be better ſpread ſmooth upon the Canvas; whereas, if it 


is laid on before the Paſte has moiſtened the Paper, it will 


ſtretch afterwards and riſe in Bliſters after it is laid upon the 

Canvas. 5 N : 4 | | 
Laſth, The Paper being thus paſted and thoroughly dried, 

it is then fit to draw upon : but it is beſt to be dried in the Sun, 


or in a dry Room, if Time permit; but if in the Winter Seaſon, 


or for Want of Time, the Help of the Fire is neceſſary, pro- 
vided you let it not come too near any ſcorching Heat, 
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Ser. 


T draw a Map from the protracted Draught you 
5 caſt up the Land y. 

XR U L E. 
TAVING in the laſt Sein ſhewn the Method of pre- 
| paring the Vellum or Paper for drawing upon ; we ſhall 
next ſhew, how any Draught truly protracted may be fairly 


and beautifully mapped, with all imaginable ExaQtneſs and Fa- 


I. If the fair protracted Draught be done to the ſame Scale, 
or of the ſame Dimenſions the Map is intended to be; then, in 
this Caſe, you are to lay carefully the protracted Draught upon 
the Vellum or Paper you intend to draw the Map upon ; and 
with ſmall Weights here and there upon it, keep it from mov- 
ing: Then, with the Point of a Pair of Compaſſes, or ſuch 
like Tracer, trace all the Lines of the protracted Draught, preſ- 
ſing ſoftly, that the Impreſſion may appear on the Paper you are 
to draw a Map upon; and hdving traced all the Lines, take 
off the protracted Draught, and you will ſee underneath all the 
Lines in the Map, which being traced over with a fine hard 
Pen and good Ink, you have what ſome call the Out-Lines of - 
the Map, and may proceed to colouring and adding other Or- 
naments, as ſhall hereafter be directed. | 


II. But in caſe you are confined to a leſſer Scale for your 
Map, than what will be ſufficiently large to caſt the Land ex- 
actly up by, you muſt reduce your protracted Draught to the 
Size propoſed for the Map, according to the various Methods 
preſcribed in 8247, VII. of this Chapter, which ſee, | 


= 
3 . 


Sx c 7. 
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S » er, NI. 


Hou Maps of any Form or Dimenſions may be inge- 

 nioufly ſhaded, beautified, and adorned, with 
proper Colours, in order to render them (when 

truly drawn or protratied) pleaſantly delightful. 


SE os 


:W 


Colour &c. and when you have writ the Title in a handſome 


rint-hand, colour it over (when thoroughly dry) with a tranſ- 


parent yellow, and embelliſh your Compartments, or, other 
Qraaments, as the Compaſs, Scale, c. with any other Co- 
lours, at pleaſure, which you may procure cheaper than can be 


made in {mall Quantities, as Occaſion requires; ſeging it would 


require 2 Treatiſe of itſelf, to ſhew the Manner of making and 
compounding them truly and exactly, according to the Method 
of the beſt Artiſts herein, to whom the Curious may have re- 
ference, particularly in Chap. XVIII. Page 263, of Surveying 
Improved, which ſec, PEP T ie 

TI. It is not only ingenious, but even alſo conyenient, that 


the Colouring of Maps ſhould be performed by the Surveyor 


himſelf; becauſe, after he hath drawn the Draught of a Manour 
or Lordſhip, and reduced it to his intended Bigneſs, it would be 
very troubleſome to repair to a Painter to finiſh his Work, fince 
the thing itſelf is very commendable and eaſy to be obtained: 
And beſides, a Painter is not to be found in every Country- 
town or Village; nor is every Painter furniſhed with Colours 
fitting for ſuch- a Purpoſe; they, for the moſt part, uſing more 
groſs and ordinary Colours: Now, for the Benefit of ſuch who 
deſire to exerciſe themſelves in this kind of Practice, I have 


1 e 


added theſe Directions following. 


8 Firſt, The black Lines by which the Bounds of every: Field 
or Encloſure is limited, may be,ſhaded (outwardly and inwatd! y) 


a... 


HEN the Map is truly adjuſted to the Dimenſions . 
propoſed, and every Field laid down in its proper 
Shape, it adds very much to the Beauty of the Draught to adorn | 
it with proper Colours, as Graſs, whether Meadow or Paſture, 
with green; arable or plough'd Land, with a brown, earthen 


As. A. 
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with a ſmall Pencil and ſome tranſparent Colour: fo ſhall you 
have a tranſparent Stroke or —_— on either Side of your 
black -Line; which being thus ſhadowed, will add a great Luſtre 
and Beauty to your Plot ED 

Secbnuly, In your Wood-land Grounds, draw divers little 
Trees in the moſt material Places, and ſhalow' your moun- 
tainous and uneven Grounds: of Hills and Vallies, expreſſ- 
ing all kinds of Bogs, Groves, Highways, Rivers, Qs. di- 

or. them by lively Colours, according to theit Simi- 
_—_—_— "+ | „ „ 

Thirdly, Then, in ſome convenient Part of the Plot, with- 
out the Encloſures, draw a Circle, and therein defcribe the 
32 Points of the Mariners Compaſs, according to the Situation 
of the Grounds, with a Flower-de-luce at the North Part 

Fourthly, Let likewiſe ſome convenient Place of a Plot be 
choſen for making a Scale, equal to that by which your Plot 
was protracted, with a Pair of Compaſſes upon it. 3 


_ Laſth, In ſome other convenient Place, towards the upper 
Part thereof, draw the Coat of Arms belonging to the Lord of 
the Manour, with Mantle, Helm, Creſt, and Supporters, or 


in a Compartment: But be ſure you blazon the Coat in its 
true Colours. 5 fn ©. Eg | 
Theſe things being well performed, your Plot will be a neat 
Ornament for the Lord of the Manour to hang in his Study or 
other private Place; ſo that, at pleaſure, he may ſee his Land 
before him, and the Quantity of all and every Parcel thereof, 


1 


without any farther Trouble. 
Alſo in your Plot muſt be expreſſed the Manour-houſe, ac- 
cording to its Symmetry or Situation, with all other Houſes of 


note'; alſo all Water-Mills, Wind-Mills, and whatever elſe is 
neceſſary, that may be put into your Plot without Confuſion, 
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Tube ARGUMENT. 
* i fox Chapters preceding ſhewn the Per- 
formance of the Chain in all the Occurrences of 


5; 2 ng, whether ordinary or extraordinary, 
| II nom in this Chapter, ſhew arithmetical- 


5 55 The the Uſe and per rn 4 certain Prob- 


enabled to re- 


lems, whereby the Surveyor will 
' duce compendiouſly irregular Figures and Plots, 
into thoſe which are regular, for the more readily 
caſting up the ſame : ' Alſo, they will be no leſs 
 - belpful to bim, in the Diviſion and Separation of 


_ © Land, and in the laying out of any aſſigned Quan- 
iy; whereby large Parcels may be readily divided 
into divers Severals, and thoſe W Jn vided - 


| {ms 5 a 
C H r VIC 


Shewing at by Problems, how any large Pht 


or Figure, tho never ſo multangular and irregular, 
may be accurately reduced into a Triangle, Paral- 


42 lelogram, or Trapezium, | Aſo, the Method of di 


. viding any plain Superficies into two or more Parts, 


| according to any Proportion, by Lines drawn from 


any Angle, or from a Point in any Side, &c. with 
07 ik other things both curious and uſe ng 


1 p R O B. 1. 


17 certain Quantity of Acres being given, how to 2 out the + Jon 
in a He Figure. 


RULE. 


Pons being no leſs than 40 Problems for Tranſmu- | 


tation of Figures or Plots, from one Form or Shape 


* another; as well as their Dirifion or Separation into any 
| | Number 
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Number of proportionable Parts aſſigned, which ought of ne- 
ceflity to be known by every Man, that intendeth to attain a 
competent Proficiency in the PraQtice of Surveying ; but as the 
Geometrical Demonſtration, &c. thereof will require a larger 
Treatiſe than this Eſſay will poſſibly permit, I ſhall only briefly 
treat of ſuch as are more practical and uſeful; and (for the moſt 
part) can be comprehended in the Arithmetical Performance; 
and then refer the Reader to the Works of ſuch as have more 
| eopiouſly treated thereupon, particularly the Author of Sur- 
veying Improved, Chap. IX. Page 158. which ſee. | 


W Now for the true Performance of this Problem, you are 
always to annex to the Right-hand of the Number of Acres, 
Sc. given, five Cyphers with a Point prefixed, which will turn 
thoſe Acres, c. into the Product of Square Links, becauſe 
100000 Square Links make an Acre: Then from the Number 
thus increaſed extract the 5 Root, which ſhall be the Side 
of the propoſed Square, to be protracted or laid down according 
to the Method preſcribed in Cp V. Se. 1. which ſee, 
: 5 0 4 . 1 8 7 g 
Examph I. 
Suppoſe it is required to lay: out in a Square Figure 200 
Acres : To know the Side of the Square that thall comprehend 
the ſaid Quantity. * 53 | 3 


| . Tin. 
Anſwer, & 72 + 


' Example II. 


' Admit two' Acres of Ground is required to be cut off from 
any Corn-Field:: To know th# Length or Side of thoſe two 
Acres that ſhall conſtitute a true Geometrical Square, | 


© Ch. Lin. 
Anfewer, 4. 47 + 


* - 


e ads Explanation. 7 

1. In Example I. unto 200 Acres let five Cyphers be an- 
nexed (thus 200.00000) and the Square Root of the Product 
extracted, gives 44.72 Chains, Fc. for the Side of the Square 
ſought, : a i | : . e ” 


2. For 
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2. For the ſecond Example let the Square Links in 2 Acres 
be extracted (iz. 2.00000) the Root is 4-47 Chains +, for 


the Side of the Square ſought. | th 
Note, When the Side of the Square is required for Reds and - 
Perches, as well as Acres, you are to take particularly the Num- L 


ber of Square Chains or Links, equal to the odd Roods and 
Perches given; and having added them (as before) unto the 
_ Square Chains and Links in each Acre, the Square- Root of that 


Sum will be the Side ſought. 


ECC 


How to lay out any given Quantity 45 Acres, &c. in a Parallel- 
1 gram, whereof one Side is given. 4 
VVV 2 . 
Let the Acres, Ic. given, be rſt turned into Square Links, 5 
by adding (as before) five Cyphers; that Number thus in- mal 
creaſed; divide by the given Side, the Quotient is the other 50.0 
Side ſought, „ 5 for 
A Parallelogram is required that ſhall contain 96 Acres, 3.25 M Side 
. Roods: Now allowing its Breath to be 18.30 Chains: To | 
know its Length, or other Side fought. ER 
| G. Lin. | How 
Anſwer, J2 95 + - 
© Explanation. 8 : * 
_ Firſt 96 Acres, 3.25 Roods, being reduced into Square Links R 
(viz. 9690625) by Chap. III. Table 8. &c. and that Sum divided 1 
always by the given Side in Links (viz. 1830) the Quotient * 
(viz 5295 +) is the other Side required. * 
Þ: R . „ Ae 
iu any Piece of Land in the Form of .a Parallelogram may be laid Now 
cut, that ſhall be 4, 5, 6, or 7, &c. times longer than it is broad, a kne 
F : ; 8 ' : „ \ ontau 


As e 1 
Let firſt the given Quantity of Acres, &c. be turned into 5 
Square Links, as before, which Sum divide by the Number 


7 
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given for the Proportion between the Length and Breadth, as 


4, 5, 6, 7, Cc. then the Square Root of the Quotient will be 

the ſhorteſt Side of ſuch a Parallelogram in Links, which being 

always multiplied by that Number, which was made your Divi- 
ſor, the Product exhibits likewiſe the longeſt Side thereof. 


Example. 


Admit it were required to lay out 300 Acres in a Parallelo- 


| ram, that ſhall be ſix Times as long as broad: To know the 


readth and Length ſfeverally. 
Oo ES. Ok Jan Cp. Lin. 
Anſiver, Breadth = 22. 36. Length = 134 . 16. 


| Explanation. 
| Firſt, to the 300 Acres given, I add five Cyphers, and it 


makes 300.00000 ; which Sum I divide by 6, the Quotient is 
$0.00000, the Square Root of which is neareſt 22.36 Chains, 


tor the Breadth or ſhorteſt Side of ſuch a Parallelogram ; which 


being multiplied by 6, the given Proportion between the Length 
and Breadth, the Product, (v:z. 134.16 Chains) is the longeſt 
Side thereof, | | | . 
r 


1 


Hiw to make a Triangle that hall contain any Number of Acres pro- 


poſed, being confined to a certain Baſe. 


| Multiply the Number of Acres given by 100000, and that 

Product again by 2; then the laſt Product being divided by the 
given Baſe, the Quotient will be the Height of the Perpendicu- 

lar ſought, whoſe Triangle ſhall contain the Quantity given. 


* 


Example. 


A certain Triangle is required, that ſhall contain 64 Acres: 
Now ſuppoſing the given Length of the Baſe to be 50 Chains; 
to know the juſt Height of the Perpendicular that is needful to 
contain the ſaid Quantity, | | 
Anſwer, 25.66 Chains for the Perpendicular ſought, © 
I 75 = H h ng ' Explas» 
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Explanation. 


| This Een 3 all others of the like kind, way 3 1 


ly performed b doubling the given Quantity (v:z.' 64 Acres) 
and annexing vB hr Fe Cyphers, t 11 de is 128.00000; 


which being divided by the limited Baſe (viz. 50.00 Chains) 


the Quotient 1 2 5: 60 Chains) i is the Perpendicular Height 
fought.” 

N. B. The Figure or Form of this THangl, and all others cm- 
prehended in this Problem, may be readily and eaſily diſcovered 
by Geometrical Projection, which for Brevity 4th J am forced 
here to mit. 


F R G B. . 


T0 divide a Right-Line given into tꝛuo Parts, which ſhall have ſuch 


Proportion one to the other, as two give Right- Lines. 


: : XR U L E. . 
V 75 Add the Length of the two Rigbt-Lines given, which 


55 are ſo proportionable, and obſerve their Sum: Then. 


© Secondly, BY, the Rule of Proportion direct, ſay, As the Sum 
of the two Terms or Right-Line given, is to t e whole Line 
given to be divided into Parts; ſo is each of the two- Terms or 


: Right-Lines given, to its proportionable Part, or Segment of 


the Line given to be divided; which being ſubtracted from the 
whole Line, the Remainder will be the other Part or Segment 


_ fought. 


EE: | Example. | 
Suppoſe a Field in the Form of a right-angled Triangle, hath 


for its Baſe A B 40 Chains, and its Hypothenuſe (viz. AE=50 


Chains) or Sum of the two Terms or Right- Lines given (v:z. 
AF=20 Chains, and FE=30 Chains:) To know the two 
Parts or Segments of the ſaid Baſe, that ſhall be exactly propor- 
tionable to the two Right-Lines given. 


147 5 „„ 
a}; Is #2 sl {RE erg 
Explanation. 


This uſofal 3 and its Example, i is of el ſo obvious 4 


that it needs no farther Wuftration. | 


& GP by 5 
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| ; P R. O B.; VL 
Ho to divide a triangular Piece of Land, into any Number of 
Parts, ' equal or unequal, by Lines 

| aſſigned, in any Side thereof. 

| F 3 


| Firſt, Find the Number of Chains, &c.. contained in the 
"Baſe or longeſt Side of the Triangle given; then let the ſaid 


proceeding from any Point 


Baſe be divided into ſo many Parts proportionable, as there are 


Shares or Quantities of Acres given for each. Man's Part; which 


may be accurately effected by the Rule of Three, by making 


the firſt Term to contain always the whole Number of Acres 
iven; the ſecond Term, the whole Length of the Baſe in 
hains, &c. and the third Term, orderly, the Number of 
Shares that each Man is to have; by which Analogies you will 
\ diſcover the proportionable Parts that each Man is to have of 
the Baſe, St : 2 
Secondly, In ſome Part of the ſaid Baſe, let there be a Point 
or Mark affigned, from whence the ſeveral Lines of Diviſion 
may proceed, drawing from thence an obſcure Line to the op- 
N ite 55857 and then, afterwards, from the proportionable 
Parts or Diviſions of the Baſe, known by certain Letters or 
Marks, let there be orderly drawn obſcure or dottgd Lines, pa- 
rallel to the firſt Line or Diagonal, that was drawn to the op- 


polite Angle, as above. 
 Laſlly, From the ſaid 


Mark or Point in the Baſe aſſigned, let 


there be drawn ſo many ſeveral black Lines, as there are paral- 


lel Lines, -in ſuch Manner, that each of them may touch the 
Extremity of the parallel Line that is neareſt, as well as the 
outward Lines of the ſaid Figure; fo ſhall! the whole Triangle 
be divided into ſo many Parts, as was required. 


75 Example. 


Let ABCbe a triangular Piece of Land containing 60 Acres, 
to be unequally divided amongſt three Men in ſuch Manner, 
that the firſt may have 15 Acres; the ſecond 20 Acres, and the 
third 25 Acres: Now ſuppoſing the whole Baſe, viz. AC, to 

contain 506 Chains, and the firſt Line of Diviſion to proceed from 
the Point D in the Baſe, to the oppoſite Angle at B: To know 
each Man's Part of the Baſe, and conſequently, the Parts pro- 
portionable of the Triangle's Surface, agreeable thereunto. 
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| Explanation. — | | 
| There are ſeveral ways of doing this by Geometry, without : 
i the Help of Arithmetic; but my Buſineſs is not to ſhew you 
\ what may be done; but to ſhew you, how it may be done the 
_ moſt ealy and practical way: Therefore, having found by the 
\ Rule of Three, the Length of each ſeveral Baſe, much aſter 
| the fame manner as Merchants difcover their Gains by the Rule 
of Fellowſhip, it will then follow, that the firſt Man's Part of tic 
the Baſe. is AE = 12.50 Chains, whoſe parallel Line to DB ſo 
is EH; the ſecond Man's Part of the Baſe is EF = 16.66 | 
Chains, whoſe Parallel-Line to the ſaid Diagonal-Line DB, is q 
3 FG; then conſequently, the third Man's Baſe muſt be - 
g FC= 20.84 Chains. ihe it is, that the two black Lines, ; 
viz, DH and DG, will divide the whole Triangle into three fro 


Parts, as was required, In like manner, all other Tri- 
angles may be thus divided, let the Number of Parts be more 


— 


Note, The Figure of this Example, and all others relating to 
Geometrical Diviſion and Reduclien, is left intircly to the 
Lear ers Exerciſe and Improvement; ſeeing the Rule, Ex- 
ample, and Eplanation ſhew the Method of Performance. 


r BR U VE 


How to reduce a Trapezium into a Triangle, by a Line drawn from 
any Angle thereof. Sod 


%%% | 
Admit the Trapezium given is ABCD; and it is required 
geometrically, to reduce the ſame into a Triangle. 


Firſt, Extend the Line DC, and draw the Diagonal BD, has c 


from one oppoſite Angle to another. of th 
 Seceridly, From the Point A, draw the Line AE parallel to Exan 
D, extending it till it cut the Side CD, extended in the Point E. that | 


 '  Lafth, From B draw the Line BE, conſtituting the Triangle Exac 
FE B C, which ſhall be equal to the Trapezium ABCD; as will 
evidently appear by the Figure, when projected by the judicious 


oY - SOR 
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P R O B. VII. 


* 


thereof, | 
: FELL SI 


This Problem being well obſerved, _ ſerve 2s a Founda- | 
irregularly, of never 


tion to all others, though the Figures conſi 
ſo many Sides and Angles: To effect which, 


Firſt, Let the irregular Plot given be ABCDE, tobe re- 
duced into a Triangle, which ſhall contain the ſame Content. 


Secondly, Extend the Side A E both ways to F and G; and 
from the Angle C, draw the Lines C A and CE to the Angles 


A and __ 


* 
. 


Thirdly, From the Point B, draw the Line B F parallel to 


C A, cutting the extended Side A E in F: Alto from the Point 


D, draw the Line D G parallel to C E, cutting alſo the ex- 
tended Side A E in . | 

Laſih, From the Angle C draw the Lines CF and C G, 
7 155 the Triangle CFG; which is equal to the Plot 


OBSERVATIONS, 


' Note 1. As the Author of Surveying Improved in Chap, IX. 
Page 158, has treated very accurately upon ſeveral uſeful Prob- 


lems, relating to the dividing and — of irregular Plots of 


Land; ſo I have here annexed upon this Subject ſuch Illuſtra- 
tions and Improvements, as may happily tend to the Reader's 


Benefit and Satisfaction. 


2. Although Brevity, and the Smallneſs of this Compendium, 
has conſtrained me to omit the Figures of the ſeveral Problems 
of this Chapter; yet the judicious Reader will find the Rules, 
Examples, and ; ou cy ſo plain, eaſy, and - compleat, 
that he may occaſionally. project the ſame with all imaginable 
Exactneſs and Facility. 3s A. otnet, 
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ſow to reduce an irregular Plot of froe Sides into a Triangle, which - 
| ſhall contain the ſame content by Lines drawn from any Angle 
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SO IK 5 

How to divide an irregular Plot of Land, conſiſting of any Number 
of Sides, according to any given Proportion, by a_ſireaght Ling 
through it, the eaſieſt WAY. 5 1 8 rr 70 * | 


RO EK 


There are ſevera] Ways of performing this. Problem, accord- 


ing to the various Methods of Geometriciaps,, but none that I 
know of, more plain and eaſy than; the following. 


_ Firſt, Let there be ſuppoſed an irregular Field in a Pentagonal 


Form, viz. AB CDE; and let it be required to divide the 
ſame exactly between two Men in equal Halves, by a Line of 
” SEparatidn: : 52 he 7 EB ab e 
| he * <4 a4 2 Vs „ a 1 
Secondiy, For the Performance hereof, let a blank or obſcure 
Line, (viz. AF) be drawn by gueſs thro' the Figure, from any 
Vertical Angle, ſuppoſing that of A, until it biſect the oppoſite 
Side or Baſe E D, near the Middle thereof, as at G, by the ſaid 
- obſeure or detted' Line of Separation A TFff. 


Thirdly, the whole Figure being thus divided, as above, let 

the Content of either Half, eſpecially that on the Lefſt- band, 
pe exactly caſt up; and obſerving what it wants, or what it is 
more than the Half ſhould be, let the ſaid Quantity be ſo com- 
prehended in a Triangle, that when it is added to that Part of 
the Figure where the Defect lies, the true Line of Separation 
may thereby be diſcovered. N | 


.oftly, To make this Triangle, let, 1½, the blank or dotted 
Line (biz. A G) be meaſured in Chains and Links, and reſerv- 


. 


ed always for a Diviſor; then 2h, for a Dividend, let the Con- 
tent in Acres, c. which is to be comprehended in a Triangle, 


be doubled, and then reduced into Square Links, by annexing 
thereto five Cyphers, and dividing the ſame by the ſaid Diviſor, 
the Quotient, in Chains and Links, is the Perpendicular of the 

Triangle ſought (viz, HI) which being taken from your Scale 
and its Extent ſo ſet from the Baſe A F G, that the End of the 
Perpendicular may juſt touch the Baſe or Side E D of the given 
Figure, which will be at I; then from the oppoſite Angle at A, 
draw the Line A I, which make the Triangle A G 1, to con- 

tain the Number of Acres that is deficient, or wanting, and 
divides the whole Figure as deſired. ' 


7 


5 Enanpl. 


— 
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1 do 53 Example. 2 

Admit a Field of five unequal Sides, containing 46 Acres, is 
required to be divided into equal Halves between two Men; 
and ſuppoſing the ſtreight Line drawn by gueſs through the Fi- 
gure, to be AF; to know the juſt Length of that Line, that 
ſhall proportionably divide the ſame Figure, into two ſuch equal 
Parts, as each may contain juſt 23 Acres. | 
Auſiuer, AL = 5 


0 1! 
4 p © , 


Explanation. 

1. After the ftreight Line AF is drawn accidentally, or by 
gueſs, thro' the Figure, it cuts off from the whole Figure 
ABC DE; the Triangle AEG remaining on the Left-Hand, 
which being meaſured, is found to be 15 Acres. | 


! 


2. Now there being. 8 Acres wanting of the true half more 


than AE G, it is needful, according to the Rule, to make an- 


other Triangle (viz, AGI) whoſe Baſe and Perpendicular ſhall 


likewiſe ge dend upon the ſame Side of the Figure ED, con- 
taining uſt 8 Acres; which being added to the Triangle firſt 
found, viz. AEG, the whole Figure is thereby divided into 
two equal Parts by the Line AI fought. * 
3. If it had been required to have ſet off the Perpendicular 
the other way, you muſt ſtill have made the End of it but juſt 
touch the Side or Line ED, as LK does: For the Triangle 
A KG is equal to the Triangle AGI, each containing 8 Acres. 
And thũs you may divide any Piece of Land, of ever ſo many 
Sides and Angles, according to any Proportion, by ſtreight Lines 
through it, with as much Certainty, and more Eaſe, than the 
other ways frequently uſed. e 


p R O B. KX. 
| 1 * educe cuſtomary Meaſure to ſtatute, and the contrary. 
1 


I. The Area or Superficial Content of any Piece of Land 
being given, according to one kind of Pole or Perch, to find 


/ 


how much the ſame Piece of Land would contain, if it were 


A * 


meaſured with a Pole or Perch of another Length differing ſrom 
| the former, ES 5 43 FE 
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II. In ſeveral Parts of England, as well as in the Principality 


of Wales, the cuſtomary Meaſure made uſe of, differs much from 
that which is appointed by the Statute; ſeeing in ſeveral Places, 
they account for Wood- Lands, Foreſts, &c. 18, 21, 24, 28, &c. 
Feet in Length to the Pole or Perch: Whereas, on the con- 
trary, our true Meaſure for Land, by Act of Parliament, is but 
160 Square Poles or Perches, for one Acre at. 16 Feet in 
Length to the. Perch: Therefore to reduce the one into the 


other, you are to obſerve, . eee 0 


III. That like Planes are in Proportion one to another, as 


are the Quadrats or Squares of their Homologal Sides; and, as 
ſuch, it follows, by Analogy, thus: 


As the Square of the Perch of one Sort of Meaſure given, is 


to the Square of the Perch of the other required; ſo is the given 
Content of the one Meaſure, to the Content required of the 
other. N Y | "> Or add 


Hence it is, that the given Content in Acres, Oc. muſt al- 
ways be multiplied by the Number of Square Feet in that Pole 
or Perch the Ground was meatured by; and the Product divided 


by the Number of Square Feet in the Pole or Perch, it muſt be 
reduced into; the Quotient, in this Caſe, will -always be the 
Number of Acres, Oc. deſired. 53 = 


But when it happeneth, as frequently it doth, that the given 


Content contains Acres, Roods, and Perches ; then muſt thoſe 
three Denominations be firſt reduced into the leaſt Name men- 
| tioned, before multiplication and Diviſion can be performed, as 
above, the Quotient, in this Caſe, will be always (for An- 
ſwer) the Number of Square Poles or .Perches ſought, which 
may be accurately reduced into Acres, &c. by Chap. II. Sed. 7, 
ef this Treati:e, which ſee, © 1 


1 Example I. . 
Suppoſe a Field meaſured by a cuſtomary Perch of 18 Feet 


in Length, accounting 160 Square Poles or Perches to the Acre, 
and allowing the Content of the ſaid Field to be 96 Acres, 3 


| Roods, 27 Perches: How many Acres, &c. ſhall the ſame 


Field contain by the Statute Perch of 16 5 Feet in Length. 7 
| Sq. Perch. A. . 
Arfeer, 18455 = 115 — 1 — 15 4. 


4 


. 
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* tie Example IL. 


There is a Field meaſured by the Statute Perch, containing 
161 Feet in Length: Now allowing the Content of the faid 
Field to be 115 Acres, 1 Rood, 15 Perches +, to know how 
many Acres, &c. ſhall the ſaid Field contain, When meaſured. 
by the cuſtomary Perch of 18 Feet in Length. 


" | 89. Perch. 4 8 2 8 
Anſwer, 15507 = 96 — 3 — 25 +» 


Explanation. 


I. Example 1. the given Content (viz. 96 Acres, 3 Roods, 

27 Perches) being reduced into the leaſt Name mentioned, vz. 

Perches, make 15507 Square Perches; which being multiplied. 

by 324, the Square of 18 Feet, or x Perch in Length cuſtomary 
Meaſure, and divided by 272.25, the Square of 16+ Feet, or 
Perch in Length, Statute Meaſure, the Quotient is 18455 
Square Perches; which being reduced, make 115 Acres, 1 


3 


Rood, 15 Perches +, for Anſwer, as aboye. 
II. In Example 2. the given Content (viz. 115 Acres, x 
Rood, 15 Perches, or 18455 Square Perches) being multiplied 
by 272.25, the Square of the Statute Perch of 1643 Feet in 
Length, and the Product divided by 324, the Square of the 
cuſtomary Perch of. 18 Feet in Length, the Quotient is 15507 
Square Perches; or 96 Acres, 3 Roods, 27 Perches, for An- 
ſwer, in cuſtomary Meaſure ; which is exactly the Converſe of 
Example 1. and conſequently, an undeniable Proof to the ſame. 
An like manner, all other cuſtomary Meaſures whatſoever, 
may be thus reduced into Statute, vel contra; regard being al- 
ways had unto the proper Multiplier and Diviſor, according to 
the Rule above. 5, e born 


OB$ERVATIONS. 


1. Note, The proper Multiplier and Diviſor for either ſta- 
| tute orcuſtomary Meaſure, may likewiſe be found and expreſſed 
in Integral Numbers, no leſs conciſe, . by reducing them both 
into one Denomination, and then abbreviating them, until they 
are brought into their leaſt Terms, and afterwards into their 
Quadrats or Squares, by multiplying each of them by itſelf, 
they then become Ned Intergal Numbers proportionable 
; | \ 8 to 
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to one another, which with leſs Trouble in working, will pro- 


but 121,——In like Manner, you may likewiſe diſcover proper 
| F actors, for all ather cuſtomary Meaſures whatſoever. | 
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i the Cintent bf a-Picce of Land, to find what Scale it was 
Fut by, fuppifing the Scale to be either byft or concealed that was 
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5 multiplied always by the Square of ſo many Diviſions in an Inch I 
of that. Scale you meafured laſt by, and the Product divided by 7 
the ſecond Content laſt found, the Quotient will be always the 

Square of that Scale inquired for, whoſe Square Root declares, | T 
how many Diviſions to the Inch is contained therein. t 
5 35 = Example 
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Example. 


Suppoſe there is given the Figure or Plot of a Piece of Land, 
containing exactly 8 Acres; but upon a ſecond meaſuring of it, 
by a Scale of 12 Diviſions in an Inch, it is found to contain 11 
Acres, 2 Roods: To know by what Scale the original or firſt 
Content was plotted by. e 5 <A 


Anfover, By the Scale of 10 Diviſions to an Inch 


i t 1 xy HE ‚ oY 
1 Analogy, As 11.5 " T445: 8: Anſwer, 100 Root = 10, | 


Explanation. 

By the Rule above, the original Content, or Quantity given 
(viz. 8 Acres) being multiplied by the Square of the Scale you 
meaſured laſt by (viz. 12 & 12=144) and the Product (viz, 

1152.0) divided decimally by the Content laſt found (viz. 11.5 
Acres) the Quotient is the Square of the Scale inquired for 
(viz. 100) whoſe Square Root (vue. 10) is the Number of Di- 
viſions in an Inch thereof: Therefore, I conclude, that the 
original Plot was made by a Scale of 10 Diviſions to an Inch. 
Ann like. manner, all other Scales may be thus difcoyered. 
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Ne 
Concerning ſeveral Errors in meaſuring of Land by the Vulgar, too 


frequently practiſed and depended upon, tho moſt juſily refuted: and 


As the Chain and meaſuring Pole, here recommended to uſe, 
muſt needs meet with. the Approbation of the Candid. and Ju- 
dicious, particularly the honeſt Countryman, for whom this 
Eſſay is principally intended; fo I am perſwaded their Accu- 
racy and Veracity will likewiſe appear, if not confounded with 
thoſe falſe Methods and erroneous Notions, that Cuſtom has 

Es nan oe | | 8 ren- 
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Tendered too prevalent, for which Reaſon, they are explained 


and detected as follows. And, 


I. There are ſome who ſay, that if two Pieces of Land are 


of: an equal Number of Poles, Perches (or other Meaſure) 
about, that thoſe two Pieces of Land do contain equal Quanti- 


i ties of Ground 10 but this will prove evidently falſe from Rea- 
ſen I. hereafter. | Ton : 


II. In meaſuring of Ground for ploughing, ſowing; mowing, 


reaping, &c. there are likewiſe ſome who erroneouſly conceive, 


that, if a Piece of Ground confiſting of four Sides (how unequal 
ſoever they be) if you add the two oppoſite Sides one to the 


other, and take their Halves, thoſe two Halves multiplied to- 


gether, ſhall be the true Content of the Piece of Ground, which 
is allo refuted from Reaſon II. e * 


III. There are alſo others, who ſay, if in a four-ſided Piece 


of Ground, you meaſure croſs the Field from the middle of 
one Side to the Middle of the other Side, both ways; that 


thoſe two Lengths multiplied into each other, ſhall give the 


true Content of that Piece ; which is likewiſe confuted from 

Reaſon III. r 

An Explanation and Detection of the three pretended 
Axioms above, by Reaſons, ke. 

RE ASs oN I. 


1. For a Refutation of the firſt pretended Axiom, let there 


be a Piece of Ground in the Form of a true Square, whoſe 


Angles are all Right, and every Side thereof to contain 80 
Perches; it then follows, that 4 times 80 is 320; and ſo many 
Perches is that Piece of Land about: And 80 Perches, one of 
the Sides, being multiplied in itſelf, that is 80 by 80, the Pro- 


duct will be 6400 Perches, ar 40 1 which is the true 
Content of this Square Piece in Perche s 


4. Again, let there be another Piece of Ground in the Form | 


% 


of an oblong or long AN whoſe Angles are likewiſe Right, 
but the Length thereof is 110 Perches, and the Breadth 50 


Perches: Now this Piece of Land is as much about as the 
other; for twice 110, and twice 50, added together, make like - 


wiſe 


/ ek / 


y Surveying. by the CHAMv. 477 
wiſe 320 Perches for the Perimeter: But if you multiply 110 
the Length, by the Breadth 50, the Product will be 550 
Perches; which is leſs than the former Area by 900 Perches, 
or 5 Acres, 2 Roods, 20 Perches; which renders this Maxim 
entirely falſe. 1 | | 


3- Suppoſe then, that a Piece of Land retaining the ſame 
Length in'the Sides, and the ſame Breadth at the Ends, but 
two of the Angles obtuſe, and two acute, like the Figure of a 
Rhomboides; it will then follow, that tho' the Perimeter be 
the ſame as the laſt, yet it cannot be ſo meaſured, by multi- 
plying the Length by the Breadth ; but the Length of the longeſt - 
Side, by the Rt Diſtance between thoſe two Sides, which 
we ſuppoſe to be 32 Perches; ſo that 110, the Length, multi- 
plied by 32, that Diſtance produceth but 3520 Perches, which 
is leſs than the Square by 2880 Perches, or 18 Acres : A farther 
Confirmation of the Fallacy, as above. 5 


4. But for Brevity's ſake, omitting all irregular Figures, 
whoſe Perimeters, reſpectively, may be made equal to that of 
the Square; yet, nevertheleſs, it is obſerved, that their Areas 
ſhall be no ways agreeable to the ſame, which is directly con- 

trary to the pretended Axiom, as above: Yet, left — * Fi- 
gures ſhould be thought more agreeable to this Maxim, we will 
conſider regular Polygons of any Number of equal Sides, which 
of all right-lined F igures are moſt capacious, and therefore 
muſt approach neareſt the Content of the Square; yet, upon 
Trial, their particular Area's will be found vaſtly different, 
thoꝰ their Perimeters are exactly equal to the ſame; and if ſo, it 
muſt needs follow, that if a Piece of Land were to lie in a cir- 
cular Form, whoſe Periphery being exactly equal to the Perime- 
ter of the given Square, ſhall nevertheleſs contain 1742 Square 
Perches, more than the Geometrical Square; becauſe of all 
plain Figures whatſoever, the Cirele is the moſt capacious. 


| REASON II. | | 
The ſecond pretended Maxim is. likewiſe diſcovered to be 
falſe and irrational, by ſuppoſing a Piece of Land to lie in.the 
Form of a Trapezium ; yet when its Area is found, according 
to. the pretended Rule above, and compared with the true way, 
4 will likewiſe appear to have no better Foundation than the 
ormer. | TD | | 
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As the third Rule, or Maxim, hath ſome Affinity with the 


"= Brft and ſecorid, 'arid no better Foundation for its Support; ſo 


it muſt likewiſe be condemned as abſurd and irrational, ſeeing, 


' . ufter all, it is not the Arithmetical, but the Geometrical Mean, 
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educes any Frapezium, &a into a right-angled Paralello- 
an, whoſe Contents ſhall be equal. * en 
From what hath been ſaid, we may obſerve how that darling 
ond the greateſt of Reaſon and 
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Parr I. DiREcTIONS, ſhewing how the Düne 
of Timber Trees, both ſtanding and lying, may be readily 
taken at one View, without the Trouble and Charge of. - 
Mathematical Inſtruments. | 


Pax T II. Measurinc by InsptcTIon only; or 
the Method of finding readily (by a new Table) the Arca or 
Solid Content of Timber and Stone, whether round or ſquare, 
and conſequently its Value, with all imaginable Exactneſs 
and Accuracy, according to the Dimenſions . "4 


THE WHOLE 


Being newly compoſed, methodized, and illuſtrated by proper Pro- 

' Poſitions, Rules, Examples, Operations, Explanations, Oe. per- 

formed five manner of ways, wis. vulgarly, decimally, duode- 
3 inſtrumentally, and tabularly. 


By WILLIAM, HUME, Philmath. 
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\HAT this Treatiſe of Sunvnbene, may be 
| rendered every way compleat; I think it will 
not be unacceptable to the PuBLic, to treat ſuccinctly 
of SoLiD-MEeasurs ; eſpecially ſo far as relates to 
the Meaſuring of Timber, both ſtanding and lying; 
and to give an Eſtimate of the Value of it; ſeeing it 
is one of the neceſſary Qualifications belonging to a 
Surveyor, who, by Virtue of the ſame, may give a 
great Light to Purchaſers, whether Buyer or Seller, 
when hereunto required. | 


For which Reaſon, the Author, in the two ſeemed 
Impreſſions of this Book, hath given the Public a 
Table for the ready caſting up the ſame ; but as the 
Errors of the Preſs, with other Defects, have prevented 
it from being ſo ſerviceable as was intended; fo 1 
think it will not be unacceptable, to grant it ſuch 
Amendments, | Alterations, and Improvements, as 
will render it acceptable to the Public in general, as 
well as any learned and Judicious Practitioner i in 7g 


ticular, | 


7 


In ! to 5 which, I have newly methodized and | 
Illuſtrated his Directions, for taking the Dimenſions 
of Timber- Trees, both ſtanding and lying, at firſt 


View, T2 proper rr Rules, Examples; Se. 
I i 5 and 


GEL 3 


mern 
and afterwards have purpoſely compoſed of calculated 
a New Decimal Table, for meaſuring or caſting up the 
ſame by Inſpection only; yet with ſuch Exactneſs and 
Accuracy, as well as Conciſeneſs and Compleatneſs, 


that I may adventure to ſay truly, without Oſtenta- 
tion, the like is not extant; ſeeing it is ſeldom or 


never, that any thing new is offered to the Preſs, and 
from thence to the Public, without a View of making 
Improvemenis upon the Subject propoſed; and hence, 
no doubt, but the Emulation of Authors have con- 


tributed very much to the Improvement of Arts; and | 


ſometimes with that Warmth, that even private In- 


ketereſt is ſometimes poſtponed for a public Advantage. 


But, after all, when Work is well done, there wants 
neither Apology nor Commendation to ſet it forth; by 
reaſon, the Reader cannot be ſuppoſed to ſuſpend his 
Judgment, and believe that Truth is falſe; or that 
which is erroneous and imperfect, is directly other- 


wiſe, becauſe the Author's Preface requeſts that Fa- 


vour: Therefore ſhall leave- this Performance intirely 


to the Judgment of the candid and judicious Reader, 


whoſe Satisfaction, as well as the Public Benefit, is 
fincerely endeavoured by him, who is a true Lover and 


Admirer of ingenious Arts. 


\ 


—_— William Hume. 
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Concerning the Deſcription and Uſe of the Arti Meta Pol, 
&c. in taking the Pegs of Tinber- Trees that are 


ſtanding. 


KERN EEKHEN the Artiſt or Surveyor is W take 
6 A the Dimenſions of Surveyor ſtanding or, 
W. - 


— effect ed by ſome proper Inſtrument, ' Now, as 


Inſtruments for —— Heights and Diſtances, cannot always 
be had when wanted, nor indeed eaſily ee by Artiſts of 


growing, in order to Menſuration, it is needful 
for gt reater Exactneſs, that the ſame ſhould be. 


Quadrants, Sectors, and other Mathematical 
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ayo A new Eſay upon SOLIDS. 

mean Circumſtances, I conceive the following Inftrument will 

not be unacceptable ;. ſeeing grunt "a0 expeditious and ſuf- | 

ficiently exact, but even eaſily provided, and procured from F 

na any ordinary Mechanic, who will prepare the ſame-for a ſmall | 
and reaſonable Acknowledgment, according to the Directions 


— 


of the Artiſt, as follow: 


The DESCRIPTION. 


3 How to prepare the ſaid Inſtrument according to Rule and 
3 Diagram, in the following Manner. * 
ITI To effect which, let there be a ſquare Pole | 
D A provided, as AB, in the BR conflling x 
| of five, ſix, eight, or ten Feet Jong, at plea- 
| ſure; and let it es at every Foot with 
braſs Nails, or little Notches : And after the 
Feet are thus equally divided, let them be or- 
derly numbered from the Top downwards, 7 
with 1, 2, 3, 4, Cc. to the loweſt End. Then | 
take a Piece of dry Wainſcot-Board, and what- 
ever the Breadth be, let-the Length be twice 
as much; as you ſee in*the marginal Dia- 
gram; and near the Bottom Corner towards 
the Right- hand, as at c, drive in a ſmall Wire- 
Pein, ſo as to be faſt in the Board, and to ſtand 
KC up about half a Quarter of an Inch above the 
| Surface of the Board; and drive another ſuch, 
at the other Corner, at d; and draw the Line 
cd, or imagine it to be ſo drawn. Then along 
__ _..- tbe Side. of the Board, and perpendicular to 
Ie, draw the Line deg; and upon the ſaid 
tl - + -- Line' ſet the exact Diſtance c&, from d to e; 
and there put another Wire-Pin, as at e; and 
ſetting the ſame Diſtance d e, from e to g, ſet. 


another Pin at g; and then is the Board ready 
i do put in its Place, that is, to be fixed upon 
3183 the plain Side of the Pole, the bottom Part c d 
Ss. Þ being about five Feet from the lower End of 
e Pole ; or at ſuch a convenient Diftance 
of from the Ground, when the Pole ſtands up- 


light, that the two Bottom Pins, c and d, may 
de about the Height of your Eye from the 
E | Ground; for the Conveniency of looking with- 
-* Ground, . cout ſtooping much, or diſcommoding yore 

c when .. 
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when you are upon Obſervation; which, that it may be done 
regularly and exactly, the Pole muſt be fixed perpendicular, by 
putting a very ſmall Wire-pin in the Middle of the Top of the 
Board at n; on which there muſt be hung the String np; with 
the Plummet p at the End of it, and draw the Line np; and 
then, ſetting up the Pole, bring the Plummet- ſtring upon the 
Line n p, and then is the Pole perpendicular. 3 


N. B. It is beſt to have the Pole a little broader one way than the 

- other, for the ſake of having à broader Side to fix the Board 

”  . upon, and yet to be narrower or thinner the other way, in ſuch 

manner, that it may not too much gripe or incumber your Hand 
in uſing and carrying it. | | | 


; N p : * * . 
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The Uſe and Application : How the ſaid Inſtrument 
may be rendered fingularly uſeful, in taking readily 
the Height 7 25 Free, ſtanding or growing, with 
all imaginable Exatineſs and Expedition, 


H AVING thus prepared and deſcribed the ſaid Inſtrument, 
as above; you are next to obſerve its Uſe, Sc. And. 
Firſt, In going to take the Height of a Tree, you are to erect 
your Pole perpendicular at ſuch a Diſtance from the Tree, as 

that you can juſt ſee the top of the Tree, thro' the two 
Sights, e, and e: Which done, meaſure with your Pole, how 
many Feet, &c. it is from the Foot of the Pole, to the Root of 
the Tree; for that is the exact Height of the Tree without Cal- 
culation : eſpecially, if there be added thereunto ſo much as is 
the perpendicular Height of your Eye above the Ground; be- 
cauſe, where the Ground is plain from the Place of your ſthnd- 
ing, to the Tree growing that is to be meaſured, you only mea- 
ſure that part of the Tree which is above the Horizontal-Line, 
that paſſes from your Eye to the Tree: As for inſtance, ſuppoſe you 
are upon a plain, level Ground, and you can juſt ſee, or bring the 
Top of the Tree in a right Line with the ſaid two Sights c ane 
e, when the Pole is perpendicular; your Diſtance then from 
the Place of your ſtanding, from the Foot of your Pole to the 
| Root of the Tree, being meaſured, is found to be 37 Feet; then 
it follows, that the Height of the Tree is likewiſe 37; to Which 
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if there be added more, 5 Feet 7 Inches, the ſuppoſed Height of 
> your-Eye from the Ground when Obſervation is taken; then 
the compleat Height of the Tree, ſought will be 42 Feet Inches, 

for Anſwer. © e IR, e GOO 71 33 7 a 

Secondly; But in caſe the Trees grow too rank, or near to- 

gether; or by reaſon of ſome other Obſtacle, as Brambles, or 
the like, you cannot conveniently go ſo far from the Tree, as 

to bring the Lop of it in a Line with the ſaid two Sights e and e, 

when the Pole is perpendicular, as above; you may, in this 

Caſe, ſtand ſo near the Tree, that you may ſee the Top of it 
thro' the firſt, Sight c, and the top Sight g: Which done, | 

meaſure your Diſtance from the Tree, and that Diſtance doubled 

is juſt the Height of the Tree, without farther Trouble. As 
© for Inſtance: Suppoſe your Diſtance from the Tree, accordin 
to theſe two Obfſervations, is 19 Feet, for the juſt Ffalf of it 1 
Height; then you may infer, that the Height or Length of the 
Tree is juſt its double, viz. 38 Feet; which is to be underſtbod . 
without farther Study or Calculation. | i 
Dyirdh, It is alſo to be obſerved, that when a Free leans or 4 
declines from the Perpendicular, then, in ſuch Caſe, you muſt 1 
not ſtand on that Side that it leans towards; for then the lower £ 
Patt of the Body of it will be farther from you than the Perpen- 2 
dicular let fall from the Top, and make your Diſtance from it F 
2 conſequently the Height of the Tree) too much Nor = 
ould you ſtand on that Side that it leans from, for then, for 
„the ſame Reaſon, you will bring in the Height of the Tree too 
Iittle, or.lels than it is; but ſtand on one Side of it, that it 
may lean towards the Right-hand- or the Left (and not from 
vou, or towards you) and then the Body, or lower Part of it, 
will be nearly the ſame Diſtance) from you with the Perpendi- 
cCular let fall from the Top, and give the true Height of it. 
© Fourthly, Having found the Height of the Tree, or. Length 
of the Timber, according to the Obſervations above; your 
4 next Buſineſs is to find the Gir f or 'Side of the Square equal, ae- | 
cording to the cuſtomary way, by which is meant the Quarter 
of the Circumfetence, which, amongſt all Trees, are thoſe 
that are regularly tall and tapering, and ſuch as have neither 

\ been lopp'd nor topp d; then may they be PEN girt with- 

n two or three Feet of the Ground, towards the ſpreading abroad 
the Root; and to that Girt, of Quarter of the Circumference, 
add 6, andithe Half of that Sum is the mean Gift ſought; and, 
ins 199 ee ee be depended upon in all cemmon Caſes, 
where Trees do foregularlytaper, ſeefng they become ( in effect) 
equal to thoſe whoſe! Girts are taken in the Middle. For ſup- 


- . 


wppoſe you were not to meafure a Tree any * the 
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Top, then it will bear 6 Inches Girt; then let the Thickneſs of 
the Tree be what it will below, yet if it tapers regularly, and 
let it be long or ſhort, the Girt at the Top being ſuppoſed 6 
Inches, that 6 added to the Girt at the Bottom, the Half of 
that Sum would be the Girt in the Middle, where you would 
girt it if it was cut down, according to the common way of 
meaſuring. - _ | | 


* 


Example. 


Suppoſe the Top, or ſmall End of a tapering Tree, was al- 

ways to terminate at 6 Inches Girt; and ſuppoſe the Girt near 

the Bottom or thick End, was 18 Inches (or 6 Feet in Circum- 

ference) then 18 and 6 is 24 Inches, the Half of which is 123 

Which. Souny be the exact Girt of the Tree in the Middle, if it 
ike, | ; 

But in Pollards or Trees that have had their Tops cut off, 
and their Branches frequently lopp'd for Fewel, as is the Cuſtom 
in ſome Countries, you may commonly, by ſmall diſcretionary 
Allowance, making the middle or mean Girt a little leſs than 
it is 4 or 5 Feet from the Ground, where you can reach to girt, 
give a Gueſs ſufficiently exact, ſome of thoſe Trees being almoſt 

as thick at the Top as at the Bottom; or, however, by a little 

| Practice, the Difference may be eaſily accounted for. „ 


SY A . 3 4 „* 


— — 


ner | 
Obſervations very curious and uſeful concerning the 
Pole, in taking Heights and Diſtances. 


: 3 preceding Directions, - tho” conſpicuouſly eaſy and 
IJ plain of themſelves, yet theſe following Remarks will be 
found very uſeful, vz. nd 8; REG. | 
HFirſt, Yo taking your Obſervations by the ſaid Inſtrument, as 

above, you are never to take the Height of any Tree, further 
or higher than it may be called Timber, which Meaſurers com- 
monly allow at 6 Inches and more, but not leſs, in the Girt or 
Quarter of the Circumference; but if you meaſure for a Gen- 
tleman who gives particular Orders for limiting the Girt of 
what he allows to be Timber, at either more or leſs than ſix 
Inches, his Orders are to be your Directions in that Caſe. 
i 2 i * 85 Secondly, | 


/ 
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S$zcondly, You are likewiſe to have regard to the Situation or 


Poſition of your Pole, as well as the Place upon which the Tree 
ftandeth or groweth ; for whether the Ground be'plain or de- 
clining, it is the moſt exact (having fixed your Pole, perpendi- 


| cular) to look firſt at the Bottom of the Tree, by your horizon- 


tal Sights, cd; and there cauſe your Aſſiſtant to make a Mark 
upon the Tree with Chalk, or the like; and having found the 
Height of the "Tree above the ſaid Mark, by the foregoing Di- 
rections, meaſure that below the Mark with your Pole or Rule, 
and dd it to the Height found above the Mark, the ſum is the true 
Height of the Tre. e eee 
Thirdly, It muſt alſo be obſerved, that the Diſtance from the 
Tree muſt always be eſteemed the Height or Half the Height 
of the Tree, without farther Trouble: For if you ſee the Top 


of the Tree, or rather the upper Part of the Trunk or Body, fo 


far as may be termed Timber, by the Sights c e, your Diſtance 
from the Tree is juſt the Height of the Tree; but if you are 
nearer the Tree, and ſee the Top of it, as before, by the 
Sights eg; your Diſtance then from the Tree is juſt Half the 
Height of it, according to the preceding Examples, which ren- 
der the Directions ſo plain, that I need not multiply Inſtances ; 
ndnd fo eaſy, as to be intelligible to any common 0 
can but read and write, ſeeing this no way depends upon Ma- 
_ themgtical Calculation... Fans 5 


„ 


3 60 


| a % 


A Geometrical Neaſon and Demonſtration, ſhewing 


why the Pole may be made a proper Inſtrument for 
taking Heights and Diſtances. *' © 


. — . 


HE Truth and Reaſon of this eaſy Method of taking the 
1 Height of a Tree, will manifeſtly appear by Demonſtra- 
tion; eſpecially to thoſe who underſtand | 
proved (Euclid. Bib. VI. Prop. 2.) that any Line drawn parallel 


0 any Side of a right-lin'd Triangle, cuts the other two Sides 


proportionally : (See Prob. XIV. Pag. 58. and Fig. 41.) Now, 
| lince the Line 8 d, continued to the Free, is horizontal (be- 
cauſe the Line n p is perpendieular, and conſequently the Line 


d g, which is parallel to it and the Free) is alſo fuppoſed] per- 


pendicular; it will, therefore, be as the Baſe c d _ 2 
| 2 Z 1 Boar 


%, 


apacity that 


Jeometry. For it is 


7 


— | * — | 
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Board to the Perpendicular de upon the Board (which, by the 
Conſtruction of the Board, are equal:] So the Baſe (the Di- 
ſtance from the Pole to the Tree) to the Perpendicular (the 
Height of the Tree) are conſequently alſo equal, _ 

And for the ſame Reaſon, when you uſe the firſt Sight c, 
and the higheſt g, where the Perpendicular d g is juſt double to 
the Baſe cd; by Conſtruction, the Height of the Tree is juſt 

double to your Diſtance from it, which was alſo to be proved, 

and is further confirmed by Eughd. Lib. VI. Prop. 4. which, 
tho? I ſhall not eee ee thoſe Directions are in- 
tended for common Capacities, yet it is proper to take notice 
of, for the Satisfaction of the more Learned and Curious. 
The ſame Truth holding good in all Proportions, as well as 
where the Baſes and Perpendiculars are equal, or where they 
are double to one another (as in A. 93.) it is, as Baſe AE ta 
the Perpendicular, EF; fo the whole Bafe A B, to the greater 
Perpendicular B C. „ . 


> 
\ 
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To take a near and general Eſtimate of many Timber 
Trees, ſtanding or growing in a Wood, when Op- 
portunity permits not the Survey of each Tree in a 
particular manner, as above. ER 


=—pe 7 — y 
r N 
; H— —— 


= 
* 
8 fl - - . 
r rrr—————ů—r—ꝙ«ĩ3—jðß — 
— — — — =_ wa— 
- 1. * * * : 
— — 8 * . — — — — 
: * — 
= —— - — « — ” - — T * — — ates - Ss. 

—_— Ms — — — 1 2 — k -) 

—_—_=- 2 —— = . _ — —— munrree * — — ——ů— ns 1 "= - 
4 — * * 4 a . « . 
=_ x G , — ml 2 

N = er — 8 e n * 
** Ss * - SEE TL one, Sov; _ hn LACS * — wh o e — 
A va — — e 5 = FS 7, 0 * 
8 N — * 5 = a pas; het * — * — - 
A ——— 0 * * 2 PI A. f 
3 —— — _ ' , —— Mt SER - * SM 
5 1 Pm od — " tne aa oak D 0 = - - Z 
* my p bo 2 =y — — = * — = = 
* * p - ) o - i 
1 Fr 5 8 1 U T a bo 
60 
n 0 


CES . ---  t Y 
LEO I” n f 
_ E ku + 
""© 3 * 
= a 2 — TT II OC * = 
acne dis 1 RP B 


— 


HEN it happens that a Gentleman has a View of 
| ſelling his Timber ſtanding, or growing in a Wood, 
without ſuch a particular Survey as the meaſuring of every Tree, 
as above; then to avoid Tediouſneſs, as well as for the ſake of 
Expedition, a general Eſtimate of the Quantity and Value of 
the Timber may be deemed ſufficient, according to the Di- 

rections following. 1 „ 

I. In order to which, let your Pole be fixed as far from tho 
Tree, as you imagine or conceive the Tree to be high; eſpe- 
dially when you intend to take the Top of it by the Sight ce; 
but if upon trial you obſerve that Fun are rather too near, and 
inſtead of ſeejng the Top of the Timber-part of the Tree, you 
ſee two or three Feet below it, yet you need not remove the 
Pole any further back, but gueſs at the Height of that Part which 
is above the Part which you ſee by the Sight of c and e, it 9 


7 
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7 eaſy to gueſs within Half a Foot in or 4 Feet; and half 2 
Foot in Length at the Top, where the Tree is ſuppoſed but 6 


Inches ſquare, being but one Eighth of a Foot, is but incon- 
fiderable in ſuch aCaſe— It. is therefore beſt to place your 
Pole rather too near the Tree than too far off; but yet it is 
better to place it as near the right Diſtance as you can; which 
a little Practice will make you more ready at, than many In- 
5 e 

2. Having by your Inftrument, obtained the Height and Girt 
of each Tree, as before directed, let them be orderly numbered 
and placed under their proper Titles and Columns in your Me. 
morandum-Book ; by which means you will find methodically 
and readily, the Solid-Content of the ſame by your Table, 
writ you return hom. | . | 


3 
moſtly of one Growth, you may frequently find 6, 8, 10, or 12 


Trees, or more, ſo near of one Dimenſion, that you may mea- 


ſure one of the middling ones for all; and ſo let your Aſſiſtant 
mark them as faſt as he can go-to them, while you write them 
down: And thus, in caſe of ſo much Hafte, you may meaſure 


as faſt as he can mark, by which means you may write and caſt 


off a vaſt quantity of Timber in a little time. 


4. If this Method be not thought expeditious enough, and 


a more general Eſtimate will anſwer the Purpoſe, it is beſt to 


take a Walk round the Ground with your Inftrument ; and, 


with as much Exactneſs as your Time will permit, find the 
Quantity of Ground contained in the Wood, by the Directions 
given, Part IV. Chap. 4. Page 129, which done, meaſure off 


alf an Acre, or an Acre, in ſome middling Part of the Wood, 


where the Timber is neither the beſt nor-the worſt, and mea- 


-  fure the Trees therein contained: Which done, multiply the 


Feet in that half Acre, &c. by the Number of half Acres in 
the Wood; it will ſerve for a general Eſtimate of the Quantity, 


and conſequently, the Value of the Timber in the whole Wood, 


where Time will not permit for a more exact Admeaſurement. 


5. If the Gentleman have a Map of the ſaid Wood, or has 


bad it ſurveyed, and can give an authentic Account of the Con- 
tent, it may ſave the Trouble of taking any Survey at all, as to 
the „ ak bel Land the Timber grows upon. 

6. Where ftill more Expedition is required, the experienced 
_ Surveyor may, by Practice, give a great Gueſs, by a general 
View of the Wood; but in that Caſe, 1 need not give any par- 


d ticular Diredion ; Experience beſt teacheth the Surveyor bow | 


to perform, and the Circumſtance of the Affair beſt ſhewing 


him 


hen the Timber in a Wood, "or Part of a Wood, is 


a 
Aa 


— S. 4 em. ao. ti. 


Expedition. . | 


But. when you have time to be exact, which is mot to be 


_ wiſhed, both for the Satisfaction of the Gentleman, and the 

Credit of the Surveyor, keep a little Book, in which ſet down 
_ orderly, in proper Columns, according to their Titles, J, The 
Number of Trees; 24h, The Length of each Tree in Feet, Ge. 
zaly, The Girt or Circumference, taken in Feet, &c. 4thly, The 
| 5b or 4th Part of the Girt, in Inches, &c. And 5thly or 
la/ſily, The Solid-Content in Feet and Decimal Parts: 80 have 


vou orderly the Content of each Tree; and caſting up every 


Column every Day, or at what convenient Opportunity you 
ſhall think fit; carrying one for every ten found in the Decimal 

Parts of the Feet; as in common Addition: and when you have 
added all the Feet together; divide the Sum by 40, the Feet in 
a 'Fub, the Quotient is Tuns, of Timber in the whole; or if 


you divide by 50, the Feet in a Load, the Quotient is Loads in 


the whole Quantity, and the Remainder is Feet, or the Frac- 
tional Parts of a oad. TS 


N. B. In meaſuring or taking the Dimenſians of each Tree, it 


may be proper to number it (by Chalk, or jome ſuch thing) 


with the ſame Figure that you enter into your Memorandum 
or Pocket-book; by which means you will know theſe that are 


1 - 


mea ſured, from thoſe. that are otherwiſe. | 


F r rr ana. AMS. . Aer * 1 
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S E CT: VI. 1 : 


The Method for uſing the Th eadelite, a Matheniatical 


Inſtrument for taking Heights and Diſtances. 
; 1 HOUGH the Dired ions in the preceeding Propo- 

A ſitions are performed without any Trouble of Calcula- 
tion, which rendet it more agreeable to the Underſtanding. of 
thoſe who aim at Surveying of Timber in general, as well as in 


particular: But thoſe Gentlemen and others, who chuſe ta 


uſe the Theodolite, may fee likewiſe its Performance by the 
following Directions. EINE OM. "JF ok 0 eee 


Let the ſaid Inſtrument be placed vertically or perpendicularly 


p ; > 


to the Horizon, at any poſſible or convenient Diftance from the 
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bim how far to diſpence with ſtriſt Exactneſs for the ſake of 
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Tree; and having fixed it horizontally, take the Angle that the 
Top of the Tree (ſo far as it is Timber) makes with the Hori- 
zon; and then meaſuring the Diſtance from the Inſtrument to 
the Tree (with the Allowance before-mentioned, for tþ Height 
of the 6 the Analogy or Proportion is, 5 


As dine · Complement of the Angle, 
To the Diſtance of the Tree; 

So Sine of the Angle, | 

To'the Height of the Tree. 


Note, The fame Proportion holds in the Height of the Yew; 5 
r as Sine-Comp. A (or Sine A C B) to Side * 
AB; Sine C A B to Side B C, &c. And the 8.93. 


' Jame Proportion holds in the Height of 4 Tree, Tower, Steeple, BE. 

1 er ny * ble Altitude. TE © | . ' 
; 1616613300000 0 
Ber Vt: = 

C 


Of Timber-Tree fell d or Ving: ; how heir 8 1 
ne may be . talen, in order to Men- i 
- furation. - 


15 the Tree to be 3 happens to de one e that = 
and ſtraitly tapers from the Butt-End to the Extremity of the 
ſmall ; or ſo far that it may at leaſt contain 24 Inches Gier, be- yo 
ing the leaſt Circumference that is uſually taken for Timber; 56 
then, in ſuch Caſe, the Dimenſions may be enen taken as and 


ow, { 

1. Let the Length of the ſaid Tree be anoſared from the Fo 

Root or Butt-End, to. the Extremity of the ſmall End; or fo far | 
as it may, at leaſt; contain 24 Inches girt ; which may be ex- 
ally meaſured with 3 'Two-foot-Rule,. or rather a Pole, or- 
N divided into Feet. and equal Parts, and er noted 

in your Memorandum- Book. 

2. With a Packthread, or Chalk-Line, girt it in 3 ſeveral 
Places, biz, at each End, as well as at ſome Place near the 
Middle; then it will. follow that the Sum of thoſe three Girts 
or Circumferences in Inches, and Quarter-Inches, being divided 

"by * the * is the Meg or a go 34 
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whoſe 4th Part is the Side of the Square-equal, according to 
cuſtomary Meaſure ; which being likewiſe ſet down in your 


Books as above. | 
{ Or ochicewile thus! 


In all tapering Timber that carry not the ſame Square from 
End to End, throughout the whole Piece, the Mean-Girt, or 
Circumference, may be taken in the middle of the Tree, eſpe⸗ 
cially if the ſame appear to he ſtrait from End to End: Or it 
may likewiſe be effected by taking one Fourth of the Girt of 
each of the Ends, and adding them together, let half of their 
Sum be taken for the Side of the Square, which the Tree will 
carry throughout for the ſecond Dimenſion ſought. _ 
3. The Length being thus found in Feet, &c. and the Side 
of the Squire equal, or r the fourth Part of the Mean-Girt, or 
Circumference in Inches, &c. you have obtained the proper 
Data for finding readily the Solid-Content, either by the Table 


or the Pen, according to pleaſure. 


Example. 

Admit there is a Tree 36 Feet long, regulatly tapering from 
the Butt-End to the ſmall, or only 5 far as its leaſt Girt er 
Circumference may contain 24 Inches, and not under: 110 
know its * Dimenſions. | | 


| Explanation.” 


45 Somos the „ Tres to be meaſured, and its juſt Length 
ſound to be 36 Feet; let it be noted down in your Memoran- 


dum-Book, as above, - | 
2. Admit its Girt or Circurgference ab; the But-End to be 


562 Inches; the 2d Girt, or that near the Middle, 38 Inches, 

and the leaſt, at the ſmall End of the Tree, only 26 + Inches, to to 

Faro the Mean-Girt or Circumference, and conſeq uentiy the th 

| tor Side of the Square equal, according to ny Meaſure. | 
Inches. | 


© 4 But-End= 564 .. 
_ at ; Middle — 3 
TE Swall End _— 
. 0 Sum 1215 
: | - | Inch. Pa. 
adh 121 * or 127 5= 3-(=40.5 for the Mean: Girt Walde, 


N l * 4. 


34 40.5 =4(= 8 2 Side of the Square Equal. 
K x a | Hafid . 


/ 


5 
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Anſwer, 402, or 40.5 for Mean-Girt ſought, whoſe 4th 
Part or Side of the Square-Equal is 10.125, or 10 Inches only; 
the Frad ion 8 {mal} that it may he omitted, ſeeing it is ſo 


inconſiderable. 


Part of the Girt, 10 Inches; which is all that is required in 


* 


order to find the ſolid Content of the ſaid Tree, by either the 
Table or the Pen, according to Chap. II. Sed. 3, which ſee. 


* 


— 


1 
j * 


S1 e T. VIII. 


How to take proper Dimenſions when the Tree to be 


' meaſured happens to b. irregular, as to bulge in 


tte Middle; or to contain from End to End many 
' Knots, and conſequently diverſe Thickneſſes. 


Firft, ET the Len th te alwa s found in Feet, c. as be- 
| / L fore directed. F ES HEY * 


Secondly, For the Mean-Girt or Circumference ſought, let it | 


(for greater Exactneſs) be orderly girt in four ſeveral Places, 
equally diſtant from one another, viz. the firſt Girt beginning 
at the Butt-End ; the ſecond about a Quarter, or fourth Part 
of the Length of the whole Tree diftant from the firſt ; the third 
' Girt, a fourth Part more diſtant from the ſecond; and the fourth 
or laſt Girt at the Extremity or fmall End of the Tree, when 
long: Then having found the Sum of thoſe four Girts in Inehes 
and Quarter Inches, and divided their Total by the Number of 
Girts (vix. four) the Quotient is the Mean-Girt, or Circum- 


_ - ference ſought, whoſe fourth Part is the Side of the Square- 


Equal, according to cuſtomary Meaſure, and conſequently, the 
ſecond Particular in the Data; as before. | 
. otherwiſe thus :- | 


Meaſure the Diameter or Thickneſs of the round Piece of 
Timber, &c. at each End in Inches, &c. and having found the 


Difference between thoſe Diameters, let Half of it be taken and 
added to the leſs Diameter given; the Sum is the Mean-Diame- 


ter, or Thickneſs, found in the Middle of the Stick or round 


Piece of Timber,'&c. which being multiplied by 22, —_— 
5 5 | Do „ 0 


% 8 * = ; . * 
3 
n * A x. 7 
5 8 r 
4 : 8 ” N 
. — , | 
\ * x 
7 * gx” 
% * 


ence the Data now found, hath for its entire 
Length 36 Feet, and the Side of the Square-Equal, or one 4th 


oh. a>. oa od io. a a. oo. 
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product divided by 7, the Quotient is the Mean-Girt, or Cir- 
. -cumierence ſought, whoſe fourth Part is the Side of the Square- 
Equal, for one of the Dimenſions needful as before. 


Example. 


Admit a Tree is ſo knotty and irregular as to conſiſt of di- 


verſe Thicknefles : Now it happeneth, that the Dimenſion of its q 
Length is found to be 58+ Feet; but its four ſeveral Girt or 
Circumferencs, at the Butt and ſmall End, as well as the in- 


termediate Spaces between, are orderly 68, 46 32, and 27. 


Inches: To know the Mean-Girt or Circumference, and con- 


ſequently, the Side of the Square-equal ? | 


Hul. Pn. 3 © Inch. Pts, 
| Anſwer, 43 . 25, for the Mean-Girt ſought, and 10. 81, 
for the Side of the Square-equal thereto. | 


; 5 Explanation. | | 
This Example, and all others of the like kind, is ſo obvious, 


that there needs no further illuſtration; only it may he obſerved, _ 


that the more Girts that are taken, the more exactly you find 
the Mean-Girt; and conſequently, the Side of the Square- 
Equal, which is always found by dividing the Sum of the Girts 
in Inches and Quarter Inches, by the Number of Times the 
Girts were taken; the Quotient is always the Mean- Girt ſought, 
as above; whoſe fourth Part is always the Side of the Square re- 
—T— T. be To 


How to meaſure, er take regular the Dimenſions of 


Timber of Stone, that is ' ſquare or quadrangular, 


the Sides being either equal or unequal. 


I. AVING taken exactly the Length in Feet, &c.” as 
| before directed, let it be accordingly noted in your Me- 
morandum- Book, for the firſt Dimenſion given. Fo 
2. For the Side of the wy Ag ur let the. Breadth and 
| Thickneſs, as reſpectively meaſured in Inches and Quarter Inches, 
by clapping two Rules, or other ſtreight things, to the Side of 

EDN; e i 2-745. wo 
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the Tree or Stone, that is duly prepared by the Ax or Saw in 
cutting off the Slabs, or (more properly fpeaking) the Segments 
of the circumſcribing Cylinder; then it follows, that the Di- 
ſtance between the two Rules, or things, as above, will be the 
Side of the Square ſought; provided the Dimenſions of the 
Breadth and Thickneſs are found to be exactly equal; but if 
otherwife, they muſt be reduced to Equality, as follows. 
3. If the Dimenſions of the two Breadths, or rather the 


' Breadth and Thickneſs, are found to be unequal ; Then muſt [ 
a Geometrical Mean between them, be exactly found, by mul- x 
tiplying them tagether, and extracting the Square-Root of their T 

Rectangle or Product, according to the Method preſcribed in 1 
Chap. II. Sea. 7. you will thereby find the faid Root, or Side of t 

the Square-Equal, for the ſecond Dimenſion ſought, = 0 

, | - + * 11 
17. Example 1. ( 
There is a Piece of ſquare Timber or Stone, in the Form of a 3 

Parellelopipedon or Long- Cube, whoſe Length is found to be t 

15 Feet; and its Breadth and Thickneſs fo equal, as each of e] 
them to contain 7 4 Inches, To know the ſecond Dimenſion 8 
ſought, or Side the Square- equal. 27 ) d 

. Anſwer, 175 Inches. by 


„% Oe 5 

This Example needs no Operation, ſeeing the given Sides, 
or rather the Breadth and thickneſs, are agreeably equal; and 
conſequently, any one of them ſhews the ſecond Dimenſion 
ſought, | „ f | * 

"a Example II. 


Admit a Piece of Timber or Stone is 27 Feet long; but the 
Sides are ſo unequal, as one of them to contain 74 Inches, and 
the other 194 Inches: To find the Geometrical Mean, or Side 
of the Square, equal to the Rectangle, or Product of the two 
given Sides. d * „ 3 


5 In. Pts. g : Oe In. Pts Sec. 5 wy 
Alen, 11. 966, Te. 11 —11—7 + or 12 Inches fore 
fs Or COnngs 


In this Example it may be obſerved. that the Arithmetical 
Mean, uſed by ſome Artificers, is more or leſs, erroneous, ac- 

_ cording as the greater Side exceeds the leſſer. For if the two 
Sides given (viz. 74 + 19 2 Inches) be added together, and 
Half of that Sum (viz. 134) be taken for the Arithmetical 


Mean, 
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Mean, appears to be at leaſt x 4 more than juſt; whereas on 
the contrary, the Geometrical Mean being found, according to 
the third Article of this Rule, and Chap II. Sec 7. it will only 
be 12 Inches for the true Side of the Square, and conſequently, 
the 2d Dimenſion ſought, in order to find the Solid-Content. 


OBSERVATIONS. 


I. It is obſerved, that the Method of taking one Fourth of the 
Mean-Girt, or Circumference of round Timber, for the Side 
of the Square-Equal, is fo very erroneous, that it finds the Solid 
Content near one fifth Part Jeſs than Truth; yet nevertheleſs, 
Cuftom has made it current; and the Reaſon for continuing 
the ſame, is, becauſe the fourth Part of the Mean-Circumference or 
Girt, being ſquared and multipied by the Length, the Product 
is but near equal to the Solidity of ſuch Parallelopipedon or Long- 
Cube, as may be inſcribed in a Cylinder of the ſame Dimen- 
ſions, whoſe Content is the true Solidity defired, Hence it is, 
that the fourth Part of the Girt or Circumference, tho' leſs than 
the Side of the Square-Equal, yet is ſomewhat greater than the 
Side of the Square within, tawards which moſt Timber is hewn, 
before it can ſerve to any Square-Uſes, by making the round 
Tree, as it were, ſquare, or ſquare hewed Timber, from quar- 
tering of the String or Chord; which (in effect) cuts off almoſt: 
all the Slabs, or more properly ſpeaking, the Segments of the 
circumſcribing Cylinder; which ſeem to be a reaſonable Allow- 
ance, originally and principally attended for the Buyers of green 
and ſappy Oak-Timber; tho' others ſince, have made it io ge- 
neral and univerſal, as even Artificers, when they meaſure for 
Sales, do commonly caſt away (for Oak) an Inch out of the 
Square, or fourth Part of the Mean-Circumference, as an Al- 
lowance for the thickneſs of the Bark; that is, if the Square or 
the fourth Part of the Mean-Girt, or Circumference, be 10 
Inches, they meafare it, as it were but 9; tho” this Allowance 
muſt be eſteemed too much for Aſh, Elm, Beech, Sc. tho” it 
paſſes currently for Oak. | VEE 75 
II. It is uſual with Carpenters and other Artificers, to take 
the Arithmetical Mean ; that is, the half Sum of any two Sides 
given; or otherwiſe the half-Sum of the given Breadth and 
Thickneſs of any Piece of Timber or Stone; but Reaſon and 
Experience manifeſt in this Caſe, that it is not the Arithmetical 
but the Geometrical Mean, that finds the Side of the Square- 
Equal; which being multiplied by the given Length, diſcovers 
the Solid-Content deſired : Therefore, if the Artiſt can (by ei- 


ther the Pen or Sliding-Rule) extract the Square-Root of the 
| BEES --- b | Rect- 


Rectangle, or Product of the two given Sides, viz. the Breadth 
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and thickneſs found in the Middle of the Piece, he will there 

find truly the Geometrical Mean, or Side of the Square-Equal. 
III. The regular wey of taking Dimenſions of Timber and 

Stone, when the Sides are unequal, is by clapping two Rules, 


or other ſtreight things to each of the two Sides, found in the 
Middle of the Piece; and meaſuring the Diſtance between them 


in Inches and Quarters of an Inch. Alſo in the ſame manner is 
taken the Breadth and thickneſs of the Piece of Timber or 
Stone; and finding the Geometrical Mean between each of the 


two Diſtances, as before, you will thereby diſcover the Side of 


the Square-Equal; which, with the given Length, is the pro- 
per Data for finding the Solid-Content ſought. | 


IV. When it happens that the Piece of ſquar'd or hewn Tim- 


ber or Stone, hath unequal Baſes at each End; that is, be 


greater at one End than the other; then in ſuch Caſe, it is 
neceflary to multiply the greater Baſe (viz. the Rectangle, or 
Product of the Breadth, in the Depth or Thickneſs) by the leſs ; 


and having extracted the Square-Root of that ProduQ, let the 


Sum, or Product of the two Baſes, and the Square-Root as 
above, be multiplied by one third Part of the Length of the 


Solid propounded.; ſo ſhall the laſt Product be the Solid-Content 


required. | | Ms | | 
| V. In all Examples of this kind, as well as others, it is ob - 
ſervable, that the Anſwer or Solution to the Queſtion muſt al- 


ways conſiſt of the ſame Names or Denominations that the 
Queſtion was given in, or made agreeable to the ſame by Re- 
duction. e 35 | 

VI. You are likewiſe to obſerve, that any Piece af round 


Timber that tapereth; or any ſolid Body that reſembleth the 


Fruſtum of a Cone, as that in the fourth Article does that of a 


Pyramid's Fruſtrum of a Quadrangular-Baſe; only regard being 
had, to find (as before) the Mean-Area between the Surfaces 


of the Cones two circular Baſes, by multiplying the .Square of. 
each of their Circumferences by (0.07958) the Area of a Circle, 


whoſe Diameter is Unity, gives the Surface of each of the ſaid 
| Baſes; which being multiplied together, and the Mean-Area, 


or Square-Root of their Product being added to the Sum of the 


ſaid Baſes, and their Total, divided by one third Part of the 
given Length, gives the true Solidity ſought, | 


*rrxrxr Exxxx· xxxxxxrxxxxxx 


sr x. 

Fon THE tore 
Ready finding by ba 
OW 

CONTENT of any pick 
TO 
TIunEA and STONE, 
THE 


Girt or Side of the Square, as als the 


Length —_ known. 
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dd © Inc. Side 6 5 | Side 6 + | Side 6 5, |Side 7 Inc. 
5 Fi. Pts. Fr. Pts. | Ft. Pts. | Fr. Pts. | Ft. Pts. 
0 | — ̃ 
1 o. 2500 0.2712 | 0. 2934] o. 3164 o. 3402 
2 o. 50 | 0.5425 0.5869] 0.6329] o'b805| 
31 6:75 0.8137 0.8803] 0.9493 1.0207 
4| 1.00 | 1.0850 | 1.1738] 1.2668 1.3610 
5 1.25 1.3502 1.4672| 1-5832| 1.7012 
| 6] 1.50 | 1.0275 | 1.7607| 1-8997| 2.0415| 
I. 7| 1.75 1.8987 2.0541 2.2161]. 2.3817, 
7 8 2500 : 2. 1700 2.3476 1 2.5320 by 2.7220 ** 
92.25 2.4412 2.0410 2.8490] 3.0622 
10] 2.50 | 2.7125 2.9325} 3.1655 3.4025 
11 2-75 2.9837 3.2279] 3.4819 3.7427 
12 3.00 3.25 50 3.5214] 4.7984 4.0830 
13 3-25 3.5202 3.8148] 411480 4.4232 
14 350 137975 41083] 4.43130 4.7635 
15 3.75 4.0087 4.017 4:7477| 6103 
16 4.00 4.3400 46952 5.0042| 5.4440 
17] 4.25 | 4.6112 4.9886 5.3816 5.78422 
180 4.50 4.8825 3.2821] 5.0981 6.1245 
19 4.75 5.1537 6.8755 6.0145 6.4647 
20 5.00 | 5,4250 $2990 6.3310 6.8050| 
21 F. 25 5.6962 1624] 6.6474 7.1452 
23 5. 75 [ 6¼2387 1 6.7493 7. 28033 37685 
24] 6.00 | 6.5100 7.0428] 7.5968] 8.16500 
25 - 6.25. | 6.7812 | 7.3362 7-9132| 8.5062 
420 6.50 | 7.0525 | 7.6297] 8.2297 8.8465 
42716575" 7.3287 '7-928L} 6.54% 9.2867; 
28] 7.00 |-7-5950 | 8,2166| 8.8526 9.5270 
29 7.25. 78662 | 8:3100| 921790] 9.8672 
30 7-50 | 8-1375 [ 8.8035 94955 10.2075 
„ 75 | 8.4087 | 9.0969] 9.8119 10.5477 
_ 132] 8.00 | 8.6800, 338836 10.1284 10. 8880 
33 8.25 8.9512 9.68384 10.4448] 11.2282 
34 8.50 9.2225 9.9773 10.7013] 11.5685 
35 83.75 | 9.4237 10.2707 11.0777] 11.9087 
36 9.00 | 9.7650, | 10. 5642 11.3942} 12.2490 
37] 9.25 [10.0362 | 10.8576] 11.710 12.5892 
38] 9.50 10. 308511. 15110 12.0271] 12.9295| 
39 9.75 10. 5707 11.4445 12.3435 13-2697| 
40 10.00 10. 85 10 i 12.5000 13.6100 


\ 
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5 82 Th Side 7 7 Fi 1. 5747 8 Inc. Sar 2 Tac: 
E — | | 
15 H. Pr. | Fe. Pts, | Ft. Pis. Fr. Pu. | Fr. Pts. 
Fee Wee hve ns 
| x| 0.3650.] 0.3906| 0.4171] o. 0.4726| 
2j 9-731 | 0.7813] 0.8343] 0.8 7 0.9453 
3 1.096 1.1719 1.2514] 1. 1.4179 
| 4] 1.462 [1.5626 1.66860 Ef 1.8906 
| 5| 1-827 1.9532 2.0857 2.2222 2. 3632 
16 2:193 2.3439 2.5029 2.6667 2.8359 
A 2.558 2.7345 2.9200] 3.1111 3.3085 
8 20% 31252 3.3371] 3.55560 3.7812 
g! 3-289 | 35158 3.7543 4-0000|- 4.2538 
103.655 3.9065 ,4-1714| 4.4445 4 7265 
[11] 4.020 ; Fae 4.5886 4.8889] 5.109% 
120 4-386 4.6878 $.0057] 5.3334] 5.67180 
73 4-751 [ 5.0784 5.4229 5.7778] . 1444 
14 5.117 5.4691} 5. 8400] 6.2223 6.6171 
115 5.482 5.8597 6.2572] 6.6667 2.0897 
16 5-848 [6.2504 6.6743 7.11120 7.5624 
117]. 6.213 6.6410 7.0925 5556 8. 9350! | 
18 6.579 7.0317 7.5096 723887 8.5077: 
119] 6.944 7.4223 7.9267 8.4445| 8.9803 
29] 7-310 7.8730 8.3439 8.8890] 94530 
210 7-075 8.2036 8.76110 9.3334 95 
220 8.041 [8.5943 9.1782 9.7779 10.3983] 
23 8-406 | 8.9839] 9.5954 10.2223 T0. 8709 
124 8.773 9: 3755 10.0125 10.6678] 11. 3436 
25 9.137 9 7672 10.4297 11.1112 11.8162 
126 9.803 10.1579 10.8468 11.5557 12.2889 
127] 9.868 [ 10. 5485 11. 26400 12. 0001 12.7615 
128 10,234 | 10.9392 11.6811] 12.4446 13.2342 
139 10.599 11.3298 12.0983 12.8890 13. 7068, 
139/10:965 | '11.7205\ 12.5154 | 13-3335| 14-1795: 
$3x{T1-330 | 12.1111] 12:9326| 13.7779 14.6521 
132/11. 696 12.5018 13.3497] 14.2224 15.1248: 
3312.661 | 12.8924 13.7669] 14.6668 15.5974 
34 12.427 13.2831 14. 1840 15.1113! 16.0701 
3512.92 | 13-6737 | 14.6012 15.5557 16.5427 
360 13.158 14. 0 15.0183] 16.0002 17.0154 
[37173-:523 | 14-4550] 15.4355 16.4446} 17.4880 
38| 13-889 | 14.8457| 15.8526 16.8891 18 9607 
39 14-254 | 15-2363] 1.298 17. EL. 8.4333) 
40} 14.620 15.6270 16.6770 bz: 2 = 9 
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8 


O O uo 22 


D1de 8 2. 


Ft. Pts. 


0.5017 


1.0035 


1.5052 


2.0070 


2.5087 


3.0105 
3 372 
4.0140 


4.5157 


50175 
531925 


6.0210 
6.5227 
7.0240 


8.557 


0275 


8.5292 
9.0310 


9.5327 


10.0345 
10.5362 
11.0380 


11.5397 


12.0415 
12.5432 


I 3-04.50 


7 13.5407 
14.0485 


14.5012 
15.05 20 


15.5537 


16.0555 


16.5572 
; 27.0590 


17.5607 


18.0625 
18.5642 


19.0660 


19.5677 


| 
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2.6582 
3.1899 
3-7215 
4+-2532] 


12.2279 
12.7596 


15.4178 


17.0128 
175444 


20.2027 


Ft. Pts. 


0. 5 316 
1.0633 


1.5949 
2. 1266 


4.7848 
5.3165 


6.3798 


-6.9114| 


7-4431] 
7.9747 
8.6064 


9.0380 


9.5697 
10.1013 
10 6330 
11.1646 


11.6963 


13.2912 
13.8229 
143545 
14.8862 


15.9495 
16.4811 


18.0761 
18.6077 


19.1394 
19.6710 


20.7 343 


5.8481 


Side ꝙ Inc. 
Ft, Pts. 


0.5625 


1.1250] 
1.6875 1. 


2. 2500 
2.8125 


39375 
5.0625 


5.6250| 5: 


6.1875 
6.7500 


7.8750 
8.4375 


9. ooo 
9˙5625 


10. 1250 


123750 
12.9375 
13.5000 
14.062 5 
14.6250 
15.1875 


15.750 


16.3125 
16.8750 


18. OOOO 
18.5625 


19.1250 
19.6875 


20.2500 21. 


20.8125 
21.3850 
21.9475 


3.3750 


4. 5000 


7.3125 ( 


10.6875 
11.2500 
11.8125 


22.5779 
23.1721 


11.9077 
12.5345 

13.1012 
13.7879 
14-4147 
8] 15.0414| 
15.6681 
16.2948 
| 16.9210 
17.5483 
118.1750 
| 18.8017 
19.4285 
20.05 52 
21.6819 
21.3086 
21.9354 
22.5021 
23.1888 
23.8155 
3 | 


Side q 4. | 
Fi. Pts. 


— —— — 


|. 20.0695 


F 


21.2000. 


22. 5100 


23-7002 


25.0090 


ew — 


7 
2 
5 
0 
I 
2 
3 
4 
Fg 
6 
7 
8 
9 
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Side 9 1. 
F 2. 7 5. 


0.6602 


1.3204 
1.9806 


2.6407 
3·3009 
4 
4.6212 
52813 
59415 
6.6017 
7.2018 


9.2423 
9.9025 


10.5626 


11.222 

11.882 

e 
13-2030 
13 8032 
14-5233 
15.1034 
15.84.30 
160.5037 
17.1639 
17.8241 
18.4842 


119.1444 
| 19.8045 


20.4040 
21.1248 
21.7849 


22.4451] 


23.1052 
23.7054 


24-4250 


25.0857 


25.7458 


26.4050 


6.582 


| 


q 


Ft, Pts. 


11.1111 


11. 805 5 
12. 5000 


13.1944 


13.8889 
14.5833 
15.2778 


15.9722 


16.6667 
17.3671 


18.05 56 
18.7500 


19.4445 


20.1389. 


20.8334 


21.5278 
22.2223 


22.9167 
23.6112 
24-3056 
25.0001 


20.3 


27.0834. 
27-7779) 


2 2 75 


Fi. Pts. 


0.7296 


I.4592 
2.1888 


2.9184 


3.6480 
4.37 76 
5.1072 
5.8368 
6.5664 


7.2960 
8.0259 
8.7552 


9.4848 
10.2144 


10.9440 
11.6736 


12.4032 


13-1328 


13.8624. 


14.5921 
15.3217 
16.0513 
16.7809 
17.5105 
18.2401 
18.9697 
19.6993 
20498 

6 


21.8882 
23.3474 


24. 0770 


24.8066 
25.5302 
ny 5 58 
26.9954 
27.7250 
28.4546 
26.1843 


| 


Side 10 Inc. Side 10 J. Side 107 


0.7656 
1.3313 
2.2969 
3.0626 
3.8282 
45939 


35-3595 
6.1252 


6.8908 
7.6565 
8.4221 
9.1878 


9.6534 


10.7191 
11.4847 
12.2504 
13-0160 
13.7877 
145473 


15.3130 
16.0786 


16.8443 
17.6109 
18.3766 


19.1422 


19-9079 
20.6736 
21.4492 
22.2149 
22.9805 
2.3-7462 
24.5018 


25.2675 
26.0331 


26.7988 


27-5044 
28.3301 


29.0957 


29.8614 


Side 103. 
Ft. Pts. | Ft. Pts. 


16.05 10 


22.4714 
23-2739 


27.2867 


30. 4909 


0.8025 
1.6051 
2.4076 
3.2102 
4.0127 
48153 
5.6178 
6.4204 
7.2229 
8.0255 
8.8286 
9.6306 
10.4331 


11.2357 
12.0382 


12. 8408 
13-0433 
14-4459] 
15.2484 


19.8585 
17.6561 
18.4586 
19.2612 
20.0637 
20. 8663 

21.6688 


24-0795 
24.8790 
29.68 16 
25.4841 


28.0892 
28.8618 


29.6943 


31.2094 
32-1020 


30.6270 | 


— _ — — 8. ets 


clo. A new Table of Solid Meaſure, 
Side 11 Imes| Side I . S, 11 4. 1 l. C LaTac. 
H. Pts. Fr. Pts. | Ft. Pts. 6 Fr. Pts. 


0.8402 o. 8789 o. 9184 o. 9587 1.0000 | 

1.6805 1.7579 1.8369 1.91751 

2.5207 26368 2.7553 2.8762 2. 

3.3610 3.5158 3.6738 3.8350 4. 

4.2012] 43947] 4.5922 4.7937 EY . 
5 


! 


© O ONO — 


5 0415 5.2737] 5.5107] 5,7525 0. 
5.8817] 6.1526] 6.4291] 6.7112 . 
| 6.7220 70316 7.3476 Ker = 
7.5622] 7-9105| 8.2660] 8.6287] 9. 
10 8.4025 8-7895] 9.1845 9g 5875] 10. 
1x] 9.2427 9.6684] 10.1029] 10.5462 11. 
„ 2 10.0830 10-5474| 11.0214| 11. 5050 12. | 
13 10.9232 11.4263] 11.9398 12.4637 13- | 
rr. 7635 12-3053] 12.8583] 13.3225 14. If 
15| 12.5037] 13.1842 13.7767 14-3812] 15. 
16 13.4440 14-0632 14. 6736 15. 3400 16. 
17 14. 2842 14.9421 15.6130 16.2987 28 
18 15.1245 15-8211] 1 5321 I7.2575] 18. 
[rg] 15-9647] 16.7000] 17.4505 18.2162 19. 
20 16.8050| 17.5790 18. 3690] 19.1750 20. 
21 17-6452] 18.4579 19.2874 20.1337 21 
5 ib 22 18.4855 19.3369 20. 2059] 21.0925 22. 
23 19-3257 20.2158 21. 1243] 22.05 12 23. 
24 20.1660 21.0948 26 ac | 23-0100] 24. | 
425 21.0062 21-9737 43.9701 4 9687 257.1 
26 21.8465 22.8527 2 3.52872 24.9275 26. | 
I 


* — 


27 22. 6867 723.7316 24.79 25.8862 27. Y- 
20 23.5270 24.5106 25. 7166 2 25.880 —_ 3 
29 24- 3672 25-49 5 26.6350 23.7625 29: 

30 25.2075 26.3685 27-5535] 2 7625 30. 
31 26.0477 x 5 +2474 | 2 4719 7 28 4 
32 26.8880 1264 29. 3904 30. 6800 32. 


33 27.7282 2 29.0053 30.308 2 6387 . 
34 28.5685 29.8843] 31.2273 32 5975) 3+ | 
135| 29-4987 30,7032 32.1457 33.5562 8 1 
30 30.2490 31.6422 33.0042 34-5150] 36. 
37 37-0892] 8.501 33-9820 35-4737 3 
38 31.9295 33.4001 34.9 11 30-4325) 3% _ 
30 32.7597 34.2790 35.8195 2 3912 39 
23. _ 35.1580 L230. -350O ä 
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A new Table of Solid Meaſure. 


© ow od bo » - Jul. 


_ 
„ 


Fil 18 
F. 


10.4212 


17.7160 
11 21.8845 


26.05 30 
2. 
31.2636 
33 28 
35 4321 
6 36. 
| 39. „05 


40. 6426, 
41. — 


——— 


. 


1.0421 


2.0842 
141263 


4.1685 
5.2106 


6.2527 


72948 
8.3369 
993791 


11.4633 
12.5054 
13. 5476 
14-5897 
15.0318 
16.6739 


_ 


— 


18.7582 
19.8007 
20.8424 


22.9266 
23-9687 
25.0109 
0951 
1372 

29.1793 
30.2215 
32.3057 
34.3899 


36.4742 
.5163 
5584 


10.8510 


13.0212 


21.020 
22.7871 


28.2120 
29.2977 


37-9783 
40.148 54 


2 


1. O08 5 1 
2.1702 


32533 


4.3404 


54255 
6.5 106 


75957 


8.6808 


9.7650 
11.9361 


14.1063 
15-1914 
16.2765 
17.3616 
18.4467 
19.5318 
20.6169 


23.8722 
24-9573 
26.0424 
27-1275 


30. 3828 
31.4679 


32.5530 


33.6381 


8] 34.7232 36. 
37.2543 


35.8081 
36. IE 


39-06 ga 


23177 


Side 122 Side 124 


—ů— ene Aé— 


| H. Pts. | 


Ft; th 


Ft. 


Pts. 


Fr. Pes. 


1.1289 
2.2578 
3.3867 
45157 


5.6440 


6.7735 
7.9024 
9.0314 


10. 1603 


11.2792 
12.4181 
13.5470 


14.6760 


15.8049 


16.9338 


18.0627 
19.1916 
20.3206 
21-4495 
22.5784 
23.7072 


24.8362, 


25.9051 
27.0941 
28.2230 
29.35 19 
30.4808 
31.6097 
32.7386 
33.8676 
34-9965 
36.1254 
38.3832 
39.5121 
- 6414 


n 


card 


45-1507! 


1.1736 
2.3472 
3-5208 
4.945 


5.86810 


7-04-17 
8.2153 


9-389 
10.5626 
11.7362 

12. 9098 


14.0834 


15.2571 


16.4307 
17.6043 


18.7779 


19.9516 
21.1252 


22.2988 


23.4724 
24.6460 
25.8207 


26.9943 
28.1679 
29-3415 
30.5151 
31.6887 
32.8623 


34.0359 


35-2095 


36.3831 


37-5568 


38.7304 
39.9041 


41-0777 
42.2514 


43-4250 | 
44-5987 |: 


45-1723 
— 9400 1. 


> | 
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A new Table of Solid Meaſure, 


| 


Side 134. Side 134. Side 14 Inc. 2 144. Side 14541, 
13 | — pgs |t 
s | Ft. Pts. Fe. Pts. | Ft. Pts. | Ft. Pts. | Ft. Pts. | 
07 p POLY 
1] 1.2656 1.3129] 1.3611 | 1-4101| 1.4600 
42 2.5313 1225 2.7223 28203] 2.9201 
| 3] 3.7969] 3.9388 4.0834] 4.2304] 4.3801 
4| 5. 0626 F. 2517 F. 4440 5.6406 58402 
5 5.3282 6.5647] 6.8057 | 7-0507] 7. 300 
6| 7.5039 7.877] 8.1659] 8.4509 8.7603] 
7 8.8595 9.1906] 9.5280] 98710 10.2203 
8 nee 10.8892 | 11-2812] 11.6304 
911.3908 11.8165 12.2503 12.69 13 13.1404 

100 12-6564 | 13·1295 13.6155 | 14. 1015 14. 60 5 


15.9725 15.5116] 16.0605 
15.1878 15,7554 16 3338 | 16.9218 17.5200 
16.4534 17.0683 17.6959 | 18-3319] 18.9806 
17.7191 16.3813 19-057 19.7421 20.4407 
| .6942| 20.4182 | 21.1522 21.9007 
| 21.7794 22.5624 23.3606 5 

. 23.1305 23.9725 24. 8208 
22.7817 23-0331] 24-491 25.382] 26.2809| 
24-0473| 249450 25-8328 | 26.7928] 27.7409} 
25.3130 26-2590Þ 27.2140 | 28.2030 29.2010 
28.5751 29.6131] 30.6610 
29.9363 31-0233] 32-1211] 
| 31-2974 | 32-4334| 33-5811} 
24 30-3756 | 31-5108| 32.6586 33-84.36| 35.0412 
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_ - 18325 31.6412 32-8237| 34-0197 | 35-2537] 36-5012} 
256 32.9069 34-1307 35.3809 36.6639 37.9613 
IF 2734/5 35:4496| 36.7420] 38-0741] 39-4213] 
[28] 35-4382 36.7625 38.1032 | 39-4842] 40-8814 
| 29] 36-7038 38.0755 39-4643 | 40-8944 42-3414] 
| 3017 3884 40.8255 42-3045] 43-8015} 
|31] 39-2351 | 40-7014| 42-1866 | 43-714 M 
3240. 5008 42.0143 43-5478 45.1248 46.721 FE 
1 33141-7644 | 43-3273] 44-9089 | 46-5350] 48.1810 
34 43.0321 44-0402| 46.2701 | 47-9451] 49-0417| 
1J 35442977 45-9532 47-9310 49.3553 51-1012 
47.2601 48.9624 | 50.7654 52-5618 
| 3-] 46-8290 | 48-5791} 50.3535 | 52-1756| 54-0218} 
38 48-0957 | 49:8920] 51-7147 | 53.5857 55-4819 
| 39] 49:2603|. 51-2050] 53-0758 | 54.9959 59-9419] 
| 2c! 50.6260) 52.5179! 54.4370" 56.4060 58.4020 
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A new 7 able of Solid Meafure 
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Side 144. 


Side 1 nga 


E 15 4 


Side 15 1 


Side 153. 


Fr. Pts. 
1.5 108 
3.0217 
2 

6.0434 

7 247 

9.0651 
10.575 
12.086 


13. 593 


16.6193 


18. 1302 


19-0410 
21-I519 
22.6627 
24-1736 
25.0844 
27+1953 
28.7061 
30.2170 
31.7278 
33-2387 
347495 
36.2604 
3757712 
39.2821 


40-792 


42.3038 


43.8146 
45-3255 
40.8363 
48.3472 


.9231 


| 4 bo. £342 


Ft. Pts. 
I 5625 
3-1250 
4-6875 
6.2500 
7.8125 


I I-5000 
14.0625 


5 15.6250 


17.1875 
18.7500 
20.3125 
21.8750 
23-4375 
25.0000 
26.5625 
28. 12 50 
29.6875 
31.2500 
32.8125 
34.3750 
35.9375 
37-5000 
39-0625 
40.6250 
42.1875 
43-7500 
45-3125 
46.8750 
48.4375 


51.5625 


53.1250 


54.6875 
56.2500 


57.8125 


59.3750 
60.9375 
| 62. 25000 


9-3750 | 
10.9375 


50. oo00 


1.6150 
3.2301 
48451 
6.4602 
8.1752 
9.0903 
I1.3053 
I 2.92.04 
14.5354 
16.1505 
17.7055 
19. 3866 
21.0016 


24.2317 
25.8478 
27.4618 
29.0709 
30.6919 
32.3070 


33.9220 


35.5371 
37. 1521 
38.7672 
40.3822 
41.9973 
43.6123 
45.2274 
46.8424 
48.4574 
50.0725 
51.0875 


54.9170 
56.5327 
58.1477 
59. 7628 
61.3778 
62.9929 


64.6080 


| Ft. Pts. 


22.6167 


53.3026 


A. Pts; 
1.6584 
3.3369 
5.0053 
6.6738 
8.3422 
10.0107 
11.6791 


13.3476 


15.0160 


16.6845 


18.3529 
20.0214 
21.6898 


23. 3565 
25.0267 


26.695 
28. 8 75 
30.0321 
31.7005 
33-3090 
35-9374 
36.7079 
38.376 
40.044 


41.7132 


43.3817 
45-0501 
46.7186 
48.3870 
50.0555 


51.7239 


53-3924 
55.0608 


56.7293 


60.0662 


61.7346 
63.4031 


bs. 0715 


| 66. 7400 


| Fe. Pts. 
1.7220 


39. 
41.3426 


5855691 


58.3077 60.2917 


3.4855 
31079 
6.8896 
8.6122 


10.3349 


12.0575 


13.7802 


15.4028 | | 


2255 
9481 


18. 


20.6708 | 


22.3934 
24.1161 
25-8387 
27.5014 
29.2840 
31.0067 
32-7293 
34-4520 
36.1746 
37-8973 
6199 


43.0652 
44.7879 


46.5 15 
48.2332 


49.9558 
51.6785 | 


53.4011 


55.1238 
56.8464 


62.0144 


63.7370 
05-4597 


67.1824 
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A new Table of Solid Meaſure. 


all 


OOO On Þ wn» m4 Zuol 199g 


Sider6Inc. 


Side 16 2. 


Fe. Pts. 
1.7777 


5˙3332 


7.1110 
8.8887 
10.6665 


14.2220 
15-9997 
17.7775 
19.5552 
21.3330 
| 23-1107 
24.8885 


28.4440 
30.1117 
31.9995 
33.7772. 
35-5550 
37+3327 
39.1105 


40.8882 


42.6660 


44-4437 
46.2215 


49-7770 
51.5547 
53˙3325 
55 1102 


58.6657 
60.4435 
62.2212 
03-9990 
65-7707 
67 5545 
609.3322 


5 


12.4442 


26.6662 


48.9909 


56.8880 


Fe. Pts. 


1.8337 
3.6675 
55012 


73330 
9.1687 


11.0025 
12.8362 
14.6700 
16.5037 
18.3375 
20.1712 
22.0050 
23.8387 
25.6725 
27. 5062 
29. 2400 
31.1737 
3 
34.8412 
36.6750 
38.5087 
40-3425 
42.1702 
44-0100 
45-9437 
47-0775 
49.5112 
51.3430 
53-1787 
55-0125 


58.6800 


62.3475 


64.1812 


66.01 50 
67.8487 
69.6825 
71.5162 


60.5137 


F. Pts. 
1.8906 
3-7813 


5.6719 
7-5620 


11.3439 
13.2345 
15.1252 
17.0158 
18.9065 
20.7971 
22.6878 
24.5784 
26.4691 
28.3597 
30.2504 
32. 1410 
34-0317 
35-9223 
37.8130 
39.7036 
41.5943 
43-4849 
45-3750 
47.2022 
| 49.1569 
51.0475 


52.9382 
54.8288 
56.7195 
56.8462 
- 60.5008 


58.6101 


62.3914 
64.2821 


66.1727 


68.0034 
69.9540 
71-8447 
73-7 354 


28.5200 


Side 16 4 


Side 163. 


—— 


9.4532 


Ft. Pts. 
1.9483 
3.8967 
5.8450 


7.7934 


9.7417 
11.6901 


13.6384 


15.5868 


17.5351 
19.4835 


21.4318 


23.3802 
25-3285 
27.2769 


29.2252 
31.1736 


33.1219 


8 


37.0186 
38.9670 


40.9153 


42.8637 
44.8120 
40.7604 
48.7087 
50.0571 
52.6054 
54-5539 
5 5021 
58.4505 
60. 3988 
62.3472 
64-2956 


66.2439 


68.1923 
70. 1406 
72.0890 
74-0373 
75-9857 


Fi. Pts. 
2.0009 


6.0208 
8.0278 


12.0417 
14.0486 
16.0556 
18.0025 


24.08 34 
26.0903 


28-0973 


30.1042 | 
32.1112 


34.1181 
36.1251 
38. 1320 


44-1529 
46.1598 
48.1668 


52. 1806 
54.1876 


56.1945 
58.2014 


62.2153 
64.2222 
66.2291 
68.2361 
70.2430 
72.2500 


76.2639 


10.0347 


50-1737 | 


60.2084. | 


78.2708 | 


— 


Side 17 Inc. 


4-0139 | 


4 * W 


20.0095 | 
22.0764 | 


K — 


40.1390 | 
42-1459 


_ 


74.2569 


} 


— 


{ 71-1100 


178-3500 | 


{1-940 


89.2778 
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Fi 17 L Side 17 f. Sid 17 2. ider Ine [Side 18 f. 
8 Fr. Pts. | Fe. Pts. | F. Pts. | Ft. Pts. Fr. Pts. 
1 2.0664 | 2.1267 | 2.1879 2.2500 2.3129 
20 4.1329 4.2535 43759] 4:59 4.6259 
30 6.1993 | 6.3802] 6.5638 6.75 6.9388 
4| 8.2658 | 8.5070| 8.7518 | 9.00 9.2518 | 
510.3322 | 10.6337 |-10.9397 | 11:25 11.5647 
6| 12.3987 | 12.7605 13.1277 | 13-50 | 138777 
714.4651 | 14.8872 | 15.3150 | 15-75 16.1900 
8 | 16.5316 | 17.0140 | 17.5036 | 18.00 | 18.5036 
9 | 18.5980 | 19.1407 | 19.6915 | 20.25 20.8165 
10 20.6645 [21.2675 21.8795 | 22:50 | 23-1295 
I1| 22.7309 | 23-3942 24.0674 24:75 254424 
12| 24-7974 | 25-5210 | 26:2554 | 27-00 | 27-7554 
13 26.8638 | 27.6477 | 28-4433 | 29-25 30.0683 
14 | 28.9303 [29-7745 30-6313 | 31-50 3243913 

15 30.9967 | 31.9012 | 32:8192 | 33-75 34.6942 
16 33-0032 34.0280 | 35.0072 36.00 | 37-0722 
17 35:1296 | 36.1547 | 37-1951 | 38:25 | 39-3201 
18 37-196x [38.2815 39-3831 | 49-50 41.0331 | 
19 39-2625 | 40.4082 | 41:5710 | 42-75 | 43-9400 
20| 41.3290 | 42-5350 | 43-7590 | 45-00 | 4932590 
[21| 43-3954 | 44-6617 | 45-9469 | 47:25 | 48-5719 
22| 45-4619 | 46.7885 | 49-1349 | 49-59 50.8849 
-23| 47-5283 | 48-9152 | 50.3228 | 51-75 | 53-1975 
24 | 49-5948 | 51-0420 | 52.5108 | 54-00 55.5108. 
25| 51.6612 53:1687 3.6987 56.25 | 57-8237 
26| 53-7277 | 55-2955 | 56.8867 58-50 | 60.1307 
27| 55-7941 | 57-4222 | 59-0746 | 60.75 | 62.4490 
28 57.8606 | 59:5490 | 61-2626 | 63-00 | 64.7626 
29 | 59-9270 [61.6757 | 63:4505 | 65-25 | 67.0755 

[30] 61.9935 | 63-8025 -65-6385 | 67-59 | 69.3855 | 
31 | 64.0599 | 65.9292 | 67.3264 | 69-75 | 71-7014 
32 | 66,1264 | 68-0560 |. 70.0144 | 72-00 | 74-0144. 
33| 68:1928 | 70-1827 72-2023 74.25 | 709-3273 | 
34 | 70-2593 | 72-3095 | 74-3903 | 76-29 . | 78-0403. 
35 | 72-3257 | 74-4362 | 76-5782 | 78-75 8.83 | 
30 74-3922 [76-5030 | 78.7662 | 81-00 83.2662 

37 76-4586 | 78.6897 | 80.9541 | 83-25 | 85-5791 

38 78.5251 | 80.8165 | 83-142x | 85-50 87.8921 
39 80. 591 582.9432 85-3300 | 87-75 | 99-2050 | 
| 40 | 82.6580 | 85.0700 87.5180 | 90-00 | 92.5180 [ 
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Side 18 2. 


Side 18 7. 


Side 19 uc. 


Side 19 4. 


ä 


Side 19 4. 


-Buo] 199g 


IT 
A 


1 


Fe. Pits. 


4-7535 
7.1302 


11.8837 
14.2605 
16.6372 
19.0140 
21.3907 
23-7075 
20.1442 
28.5210 


30-8977 
33-2745 
25.0512 
38.0280 


40.4047 


42.7815 
45-1582 
47-5350 
42-9117 


| 52.2885 


54.6652 
57.0420 
50.4187 
01.7955 

4.1722 
66.5490 


71-3025 
73-0792 
76.0560 

8.4327 

0.8095 
83.1862 
85.5630 
87.9397 
90. 3165 


| 95-0700 


2.3767 


9.5070 


68.9257 


92.69 32 


Fr. Pts, 


2.4414 
4.8829 
7-324 
9.765 

I 225 

14.6487 


I9.5316 
21.9730 
24.4145 
20.8559 
29.2974 
31-738 

180 
36 6217 


39-0632 
41.5046 


48.8290 
51-2704 
53-7119 
50153 
58.504 
61.0362 


68.3606 
70.8020 
73-2435 
78-0549 
78.1264 
80. 5688 


87.8932 
90.3346 
92.7761 
95-2175 


17.0001 


6217 


43-9401 
40.3575 


65.9191 


83.0 103˙ 
85.4517 


Ft. Pts. 


2.5069 
5.0139 
7-520 


10.0278 


12.5348 


15.0417 


17.5487 
20.05 56 
22.5620 


25.0696 


27.5765 


30.0834 


32-5904 


35-©973| 


37-0043 
40.1112 


42.6182 


45-1251 


47.0321 


50.1390! 
52.6460 


55-1529 
57-059 
Fg hou 
2.673 
65.1807 


67.6877 


70.1946 
72.7016 


75.2085 


77˙7155 
80.2224 
82.7094 
85.2363 


87.7433 


90. 2502 


92.7562 
95-2031 


97-7701 


| Fe. Pts. | 


I 8888 
20. 5868 
28.3068 
33.4525 


| 04.3337 


| 100.3606 
97.6500 100. 2770102. 9340 


2.5733 
5-1467 
- 7.7200 
10.2934 


12.8667 | 


15.4401 


23.1601 
25-1335 


30.8802 


30.0269 
38.6002 
41.1736 
43.7409 
46.3203 
48.8936 
51.4670 
54.0403 
56.6737 
59.1870 
61.7604 


66.9071 
69.4804. 
72.0538 
74.0271 
7 1-2905 


79-7738, 
2.3472] 


84.9205 
87-4939 
90.0672 
92.6406 
95-2139 
97-7873 


Fe. Pts. 


5.2813 
71-9219} 
10. 5626 
13.2032 
15.8439 
18.4845 
21.1252 
23.7658 
26.4065 
20.0471 
31.6878 
34-3284 
30.9691 |. 
39-0097 
42.2504 
44.8910} 
47-5317 | 
50.1723 


52.8130 


55-4530 
58.090433 
00.7350 f 
3.3756 
68.6483 | 
68.6569 N 


71.2976 


73.9382 


76.5789 
32.8695 


1. 8602 
84.5008 | 
87.1415 


89.7821 


92.4228 
95-0034 | 
97-7041 | 


100.3447 | 
102.9854 | 


105.6260 | 
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Side 1 93 4. 
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8 
86. 
89.3 
92.0975 
94.8062 
97.5150 
100. 2237 
102.9325 
105.6412 


Ft. Fes. 
2.7087 


10.8350 


1 
I 
I 
2 


2 


2 
2 


3 


3 
3 


40.6312 
4 

46 
48.7575 
51.4602 


5 


F, 
5 


6 
6 


6 


7 
7 


5.4175 
8.1202 


| 


3-5437] 
6.2525 
8.9012 
1.6700 
4.3787 
7.0875 
9.7962 
2.5050 
52137 
7.7225 


3.3400 
0487 


4.1750 
6.8837| 
9.5925] 
2.3012 
5.0100 
7.7187 
0.4275 
3-1362 
75-8450 
8. 5537 
1.2625 


3.9712 
800 


9.3887 


2.77 
8.5555 


8.3332 
11.1116 


13.8887 
16.6665 


19.4442 
22.2220 


24.9997 
27.7775 


30.5552 
28 333⁰ 
36.1107 
38.8885 


41.6662| 


44-4440 
47-2217 
49.9995 


52.7772 
55-5550 


58.3327 
61.1105 
63.8882 
66.6660 


69.4437 
72.2215 


74.9992 


2 


80.5547 
83.3325 


86.1102 
88.8880 


91.6657 


94.4435 
97.2212 


99-9990 


102.7767 
105.5545 
108.3322 
111. I 100 


2 


Side 20 3 


. Fte. 
2.8476 
3.6952 
8.5420 
I 1.3906 
I4.2 382 
17.0859 
19.9335 
22.7812 
25.6288 
28.4765 
31.3241 
34.1718 
37.0194 
39.8671 
42.7147 
45.5624 
48.4100 
51.2577 
54-1053] 
56.9530 
59.8006 
62.6483 
65.4969 
68.3446 
71.1922 
74-0399] 
76.8875 
19-7 352 
82.5820 
85.4305| 
88.278. 
91.3258 
93-97 34 
96.8211 
99.6687 
102.5104 
105.364c 
108.2117 
111.0592 


113.9070 


| Side 20 4. 


49.6176 


58. 3690 


70.0428 
72.0 0612 


102. 145 
105. 0642 
107.9820 
110.901 
113.819. 
116. 738 


Ft. Be. 


2.9184 

5.5309 

8.7553 
11.6738 
14.5922 
17.5107 
20.4291 
23.3476 
26.2660 
29.1845 
32. 1029 
35.0214 
37-9398 
40.8587 
43-770; 
46.6952 


52.5321 
59+4505] 


61.2874 
64.2050 
67. 1247 


75. 8707 | 
278.7981 
81.7 166 
84. 6350 
87.5535] 
90.4719 
93.390. 
96. 3088 


99.2275 


Side 20 3. 


Ft. Pts. 


2.9909 


5.9801 


8.9701 
11.9602 


14-9502 
17.9403 
20. 9303 
23.9204 
26.9104 


29.0005 
32.8905 
35. 8806 
38.8706 


41-8007 


44.8 507 


47-8408 


50.8308 | 


53.8209 
56.8109 


59.8010 
; 3 
7811 


68 


7712 


77.7413 
80.7314 
83.7214 
86.7115 


89.7015 


92.6916 


95-0816 | 


98.6717 


101.6617 
104.65 18 
107.6418 
10.6319 
13.6219 
16.6120 


1 19. 6020 


at \ 


* a. 


th. 


abt... 


71.7012 | 
14-7513; 


_— 


108.3500 
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Side 21 4: 


Side 21 4. 


Side 21 4. 


Ft. Pts. 


C1256 
9.1875 
12. 550 
15.3125 
18.3750 
21.4375 
24. 5000 
27.5625 
30.6250 


39.8725 
42.8150 
45˙9375 
49.0000 
52.0025 
55.1250 
58.1875 
61. 1 50 


64.3125 
67-3750 


70.4375 
73.5900 
76.5625 
79.6250 
82.6875 
85.7500 
88.8125 
91.8750 


94.9375 
98. oooo 


101.0625 
104. 1250 
107.1875 


65110. 2500 


113.3125 


116.3750 


119-4375 
12.2. 5000! 


062.5 


33.6875 
36.7500 


HF. Pts. 
3.1358 
6.2717 
9.4075 
12.5434 
_ 
18.8151 
21.9509 
25.0868 
28.2226 


31.3585 
34.4943 


40.7660 
43.9019 
47.0377 
50.1736 
33.3094 
56.4453 


62.7170 


68.9887 
72.1245 
75.2604 
78.3902 
81.5321 
1 ul 
87.803 
90.9306 
94-0755 


100. 3472 
103.4830 
106.6189 
199-7547 
112.8906 
116.0264 
119.1623 
122.2981 


125.4340 


6.4201 


6792 


37.6302 


59.5811 
65.8528 


97.2113 


Ft. Pts. 
2 ——— 
3.2100 


9.6301 
12.8402 
16.0502 
19.2603 
22.4703 
25.6804 
28.8904 
32.1005 
35+3105 
38.5 205 
41.7306 
44-9407 
49.1507 
51.300 
54+5708 
57-7809 
00. 9909 
64.2010 
67.4110 
70.6211 
73.8311 
77.0412 
80.2512 
83.4613 
86.6713 
89.8814 
93-0914 
96.3015 
99.5175 

102.7210 

105.9316 
109.1417 

112.3517 
115.5618 

118.7718 

121.9819 

125.1919 


128.4020 


| 


Ft, Pts. 
2.2851 
6.5703 
9.8554 
I 3.1406 
16.4257 
19.7109 
22.9960 
26.2812 
39.5663 
32.8515 
36. 1366 


39.4218 
42.7069 


45.9921 
49-2772 


52.5024 


55-8475 
59.1327 


62.4178 


65.7030 


72˙27 
15-55 
5-84.30 
82,1287 


85.4739 


88.6990 
91.9842 
95-2093 


98.5545 
101.8396 


105. 1248 
108. 4099 
111.6951 
114.9802 
118.2654 
121. 5 505 
124.8357 
128.1208 


131.4060 


68.9881 


7 


Side 22 Inc. 


Fi. Pts. ö 
3.761 
6.3223 
10.0834 | 
13-4440 | 
16.8057 
20.1669 
23.5280 
26.8892 
30.2503 
33.6115 
36.9726 

40.3338 
43-0949 
47.0561 
30.4122 
53.7784 


97:47 33 
100.8345 
104. 1956 
107.5568 
110.9179 
114.2791 
117.6402 
121.0014 
124.3625 
127.727 
131.0848 


# 
J 
, 
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Side 22 fl. 


Side 22 4. 


Side 22 3. 


Side 2 3Inc. 


Side 23 5. 


Ft. Pts. 


34379 


6.8759 
10. 3138 
13.7518 
17.1897 
20.6277 
24.0056 
27.5030 
30-9415 
34-3785 
37.8164 
41.2544 
44-0923 
48.1303 
51.5082 
55.0002 
58.4441 
61.8821 
65.3200 
68.7580 
12-1959 
78.5839 
79.0708 
32.588 
85.9467 
89. 3847 
92.8226 
96. 2606 
99.6985 

103. 1365 
106.5744 
110.0124 
113.4503 
116.8883 
120. 3262 
123.7642 
127.2021 
I 30,0401 
134.07 80 


40 


Ft. Pts. 


3.5156 

7.0313 
10. 5469 
14.0626 
17.5782 
26.09 39 
24.6095 
28.1252 
31.6408 
35-1565 
38.6721 
42.1878 
45-7034 
49.2191 
32.747 
56.2504 
59.7660 
63.2817 
66.7973 
70. 3130 
73.8286 
17-3443 
80.8599 
84.3756 
87.8912 
91.4609 
94-9225 
98.4352 
101.9538: 
105. 4695 
108.9851 
112. 5008 
116.0164 
119.5321 
123-0477 
126.5634 
130.0790 
133.5947 


137.1103 
140.6260 


3-5941 
a 7.1883 
10.7824 


14.3766 


— 


17.9707 
21.5049 
25.1590 
28.7532 


32.3473 
35.9415 


39.5356 
43.1298 
40.72.39 
50.3181 
53.9122 
57-5004 
61.1005 
64.0947 
. 68.2888 
71.8830 
75-4711 
19-0713 
82.6654 
86.2596 


89.8537 
93-4479 

97-0420 
100. 6362 
104.2903 
107. 8245 
111.4186 
115.0128 
118.6069 
122.2011 
125.7952 
129.3894 
132.9835 
136.5777 
140.171 
143.7660 


102.8622 
106. 5 358 


113.8831 


81143-2723 
146.9460- 


Ft. Pts. 


3.6736 
7˙3473 
11. 0209 
14.6946 
18.3682 
22.0419 
25-7155 
29. 3892 
33-0628 
36.7365 
40.4101 
44.0838 
41-7574 
514311 
55-1047 
58.7784 
62.4520 
66.1257 
2 
73˙4730 
id 44 
80.8203 
84.4939 
88.1676 
91.8412 
95.5149 
99.1885 


110.2095 


117.5 568 
121. 2304 
124.9041 
128.5777 
132.2514 
135-9250 
139.5987 


3.7539 
7-507 
11.2618 
15.0158 
18.7697 
22.5237 
26.2776 
30.0316 


41.2934 


45-0474 
4.801 3 


56.3092 
60.0632 
63.8171 


71. 3250 
15-0790 
78.8329 
82.5869 
86. 3408 


93-8487 


108.8645 
112.6185 


116.3724 


123.8803 
127.6343 


138.8961 
142.6501 
146. 4040 


150. 1580 


90.0948 


Fe. Pts. | 


33-7855 | 
37-5395 | 


52-5553] 


67.5711 | 


97.6027 
101.3566 
105. 11061 


120. 1264 


131. 38224 
I 35-1422 | 


—_ 
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2 .de 23 4. Side 23 1. | Side 24 Inc. 
= — — 
| & N. Bu. Ft. Pts. Fi. Pts, 
6-41 3830. 39171 4. oooo 
| 2 ehe ee . 
13 {: - Tx-$05Sr 11.7514 72. 
4 15. 3402 15. 6686 16. 
5 19.1752 | 19.5857 20. 
| 6 23.0103 23. 5029 24. 
E | 7 26.8453 27. 4200 28. 
30. 6804 31-3372 | 32. 
C 9 34.5154 35-2543 30. 
C . 38.3505 39,1715 40. 
11 | 42-1555 43.0886 44. 
| 12 | 46.02 47.0058 48. 
l 1 49.8556 30.9229 52. 
1 14 33.6907 54.8401 | - 56. 
- „ 81.555 58.7572 60. 
16 61.360 62.6744 64. 
i 17 | 65.1958 66.5915 68. 
. 69.0309 70.5087 | #72. 
| ig | 72.8659 74-4258 Ag 
| KO: 8 78-3430 : 
[27 . 80.5360 2.2601 84. 
11-22 84.3711 80.77 88. 
23 88.2061 90.0944 92. 
| 424 92,0412 94.0116 96. 
95.8762 97.9287 100. 
26 [099.7173 101.8459 | 104. 
7 27 103.5463 105. 7630 108. 
28 107.3814 109.6802 112. 
29 111.2164 | 113-5973 | 716. 
0 þ e 117.5145 120. 
2 118.8868 121.4316 | 124. 
32 [122.7216 125. 3488 128. 
33 [126.5566 129.2659 | 132. 
F 34. | 139-3917 133.1831 | 1736. 
35 134.2267 |. 137-1002 . 140. 
36 138.06 18 141.0174 144. 
37 | 141-8968 | 144-9345 148. 
3 145-7319 148.0517 h 152. 
39 |. 149.5 152.7688 156. 
2 b 3 156.5860 1. --300- 
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"CHAT I: 
The Menſuration of Sojids by the Tables, &c. 


The Conſtruction and Uſe of the Table. 


HIS new Table is fo conſpicuouſly eaſy and plain, 
x u that the Solid-Content, according to the Data, 
XX T YM may be readily and accurately found by Addition 
AK. mw only: And, tho” the Inches and Quarters of an 
T X. Inch, or (according to ſome Authors) fo many 
twelfth Parts of an Inch, are decimally expreſſed ; yet there wants 
not eaſy and conciſe Rules, to reduce them immediately into 
thoſe Denominations; either by the Pen, or Inſpection only. 
Nor are they Jeſs valuable for their Conciſeneſs, ſeeing they 
comprehend in fifteen Pages, what others (pretending to Brevity) 
require the greater Part of a Volume for Performance, And, 
as concerning their Accuracy and ExaQineſs, they will be found 
(upon Trial) fo agreeable to the Pen, that the Anſwer will prove 
either equal to the ſame, or within leſs than ten thouſand Parts 
of an Inch; which is ſo inconſiderable (in the way of Buſineſs) 
that the ſame is not worthy Obſervation. 5 
As concerning their Extent, they are only calculated for Tim- 
ber and Stone, not exceeding 40 Feet in Length; and for any 
Girt or Circumference, not exceeding 24 Inches, nor leſs than 
2 Foot, or 6 Inches; each of them being a fourth Part of the 
Girt given, or Side of the Square, equal thereunto, according 
to cuſtomary Meaſure; ſeeing the former (in the way of Buſi- 
neſs) does ſeldom exceed 8 Feet in Circumference; nor the 
latter, leſs than two Feet; yet, when otherwiſe, this Table (in 
its Uſe and Application) will likewiſe reſolve the ſame by proper 
Propoſitions, Rules, Examples, c. | | <3 
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522 A new Eſay upon SOLIDS, 
V 
The Table explained and applied. 


| F the ready underſtanding of this Table, you may ob- 


ſerve, that it is comprehended in leſs than 15 Pages, each 
Page containing 6 Columns; the firſt whereof, towards the Left- 
hand, contains always the Number of Feet given in Length, 
from 1 to 40 incluſively; and the other five Columns orderly 
ſucceeding the firſt, hath on the Top of each Column, a fourth 
Part of the given Girt or Circumference in Inches, from 6 to 
24, incluſively; orderly increaſing 4 of an Inch each time; 


which, by Artificers, are generally termed a fourth Part of the 
Girt, or the Side of the Square equal thereunto; according to 


cuſtomary Meaſure, as aboveſajd. i 
The Table being thus explained, as above, and the Dimen- 
ſions being found, according to the firſt Part preceding, you 
auſt always obſerve, that your Data muſt conſiſt only of two 
Terms or Denominations, v:z. the given Length of the Tree, 
&c, in Feet, found in the firſt Column of the Table on the 
Left-hand, and the fourth Part of the given Girt or Circumfe- 
rence (known alſo by the Name of the Side, &c.) in Inches be- 
ing found on the Top of the Table; then in the common Angle 
of meeting againſt the Length, and under the ſaid Girt or Side; 
you have (for Anſwer) the ſolid Feet ſought, and Decimal Parts 
of a Foot; which, when reduced by Inſpection, or otherwiſe, 
will be found equal to ſo many Inches, and twelfth Parts of an 
Inch ; as will more plainly and particularly appear in the fol- 


r * Y . ” 


= 5 n III. 25 
To know both vulgarly and decimally the Solid- Content 
of any round Piece of Timber or Stone, of equal or 
Unequal Baſes, ſireight or tapering, according 10 


tbe true Way. 


AS the F Son of all Numbers in Tables and Inſtru- 
E ments, depend principally upon an Arithmetical and Ma- 
thematical Ca'culation ; fo I ſhall here begin with the _— | 
> 22 = „ tical 
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tical Performance, both the true and common way; in order to 
ſhew the Veracity of the Table, which performs by Inſpection 
only. | ; | 


To know (decimally) the Solid. Content of any Piece of round Timber 


or Stone, that is, either cylindrical, or tapering regularly, like the 
Fruflum of a Cone; according to the true May. | | 
1. When the Piece of Timber or Stone is of equa) Circum- 


| ference or Girt, from one End to the other, like a Rolling-ſtone 
for Walks, &c. then the Solid-Content is found (decimally) 


by multiplying the Area of a Circle, whoſe Circumference is 
Unity (viz, .05958) by the Square of any Girt or Circumference 


in Feet, &c. and that Product again, by the given Length in 
Feet, g. the laſt Product is the Solid-Content ſought. Or 
otherwiſe, the whole Girt or Circumference in Feet, Sc. 
being multiplied by the Side of the Square, equal to the Circle 
whole. Periphery is Unity (viz. .2821) and the Square of the 


Product thereof, by the given Length in Feet, &c. the laſt Pro- 


duct is likewiſe the Solid-Content deſired. | 
2. If the Piece of round Timber or Stone reſemble the Fruſ. 


tum of a Cone, or the Segment of-a Sugar-Loaf, after the ſmall 


End is cut off, in any Part parallel to the Baſe ; then may the 
Dimenſions of all Timber-Trees (fo gradually tapering in this 
Form) be taken and meaſured, according to the Method pre- 


ſcribed in Chap. I. Sect. 7. whoſe Solid-Content may be readily - 
found the cuſtomary way, by the Table above; which again, 
may be accurately converted into the true way, by multiplying 
the ſaid Solidity in Feet and Decimal Parts by 14, and dividing. 


the Product by 11 ; the Quotient is the Solid-Content defired, — 
Or otherwiſe, all Timber or Stone bearing this Form or Shape, 
may have its Solidity found the true Way, by the 6th Obſerva- 


tian of Chap. I. Sect. 9. which ſee. 
Example I. 


Admit a Piece of Timber or Stone, in the Form of a Cylinder 


or Rolling-Stone, hath for its Length 19 Feet, and its Girt or 
Circumference 7 Feet: To know truly how many ſolid Feet, 
Ec. is contained in the ſame. | | 
| Fe. . Pts. Ft. In. Pts. 34s. 


| Anfe. 74.08898 = 74: 1: 0: 94 4 the true way: ON 


58.21277 the cuſtomary way. 


Explanation. 8 
In this Example you may obſerve, that firſt the Area of a 
Circle, whoſe Periphery is Unity (v:z. . o958) being multiplied 


” 


by = 


l 
1 
2 
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by the Square of the given Girt or  Circumference (viz. 7 
ect X 7 = 49 Square Feet) the Product is the Area, or Su- 
perficial Content of the Cylinder's circular Baſe (viz. 3 Square 
Feet .89942 Parts) which being again multiplied by the given 
Length (viz. 19 Feet) the 2d of laſt Product (viz. 74 Feet 
8898 Parts) is the Solid-Content ſought; according to. the 
true way. See the Rule above. 5 . 


Area of the Circle, whoſe Periphery is Unity .079 53 
Square of the Girt, or Circumference - -' x 49 


71622 
| 31832 
Area, or Surface of the Baſe 5 3:89942 | 

| Lengthgiven - - - » - <- „e 19 
. a f 85 8 | 2 —— 

3509478 
n 


Solid- Content, or Anſwer e 41a al -4.08898 


There is a Piece of Timber or Stone, in- the Form of the 
Fruſtum of a Cone, whoſe Length is found to be 36 Feet; and 
ao Inches, 6 Parts of an Inch, or .405 Parts for the 

ean· Girt or Circumference : To · know the Solid-Content 
both of the cuſtomary and true way. e | 
JJC ͤ ͤ -M ĩ . 

Anſtoer, 25-0002, or 25 : 0: © the cuſtomary way: And 

18 5 318184, or 31: 9: 9 10 345, + for the true way. 


— Explanation. . 
1. Having the given Length (viz. 36 Feet) and the Mean- 
Girt or Citcumſerence (oh 40 Inches 5 Parts) whoſe fourth. 


Part (vi, T0 Inches) is the Side of the Square-Equal, according 


'to cuſtomary Meaſure, and conſequently, the proper Data, for 
finding by the Table only, the Solid-Content (viz. 25.0002 Feet) 
for the defired Anſwer, e eee ; 
2. The Solid-Content (viz. 25.0002 Feet) found the. cuſtom- 


gary way, as above, being multiplied by 14; and the Product 


+ (viz. 250.0028) being divided by 11, the Quotient (viz. 31.8184. 
| Feet) is likewiſe the Solidity deſired the true way, as above. See 
Gepe. ect. 7. as well as the later Part of the laſt Rule. 
LES > | 3 n 


=” S8 1 6. 
To find arithmetically, as well as inſtrumentally, the 
Solid- Content of any round Piece of Timber or 
Stone, according to any Dimenſions given, the cuſ- 
 tomary Way. 


I. Arithmetically. 


x & £ HAT the Veracity of the Table may evidently appear, 
not only arithmetically by the Pen, but even likewiſe by 
Gunter's Line, performed by the Compaſles and Sliding-Rule, 
we ſhall, Fir/t, ſhew, that if (by the Pen) the. fourth Part of 
the Mean-Girt or Circumference of any round Piece of Timber 
or Stone, in Inches, &c. (commonly termed the Side of the 
Square-Equal) be multiplied by itſelf, and that Product again, 
by the given Length in Inches; the laſt Product being divided 
(decimally) by the Inches in a Cubic Foot (v:z. 1728) the Quo- 
tient is the Solid- Content ſought the cuſtomary way; and con- 
ſequently, renders the Table every way agreeable to the Pen: 


o 


As appears by the following Example. 


II. Inftrumentally. 


Secondly,” Having ſhewn the arithmetical Performance by the 
Pen, as above, you may now fee the ſame agreeably effected by 
Gunter's Line, thus: Extend the Compaſſes from the central 
Number (viz. 12) to one fourth Part of the Mean-Girt or Cir- _ 
cumference, given in Inches, &c. then it will follow, that the 
ſame Extent, twice ſet backwards from the given Length in 
Feet, Sc. will reach or extend to the deſired Content in Feet, 
&c.—Or otherwiſe by the-Sliding-Rule, thus, viz. As 12, the 
central Number on the Girt-Line, to the given Length on the 
fliding Part; fo is the fourth Part of the given Circumference, 
or Side of the Square-Equal on the Gire-Line, ta the Solidity _ 
ſought on the ſliding Part, as follow : e 


* 


To Example. 


Admit a Piece of round Timber or Stone hath for its 
Length 16 Feet, and for its Mean-Girt or | Circumfe- 
„ ; 5 : ä 


n U 5 fob LS \ 
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Way. | | 
A Fourth of the Girt, or Side of __ .. 

the Square-Equal, is - - a . 
AAo e 8D 


lunches in the given Length (viz. 16 Feet, or 192 Inches) the 


Solid Inches; in a Cubic Foot (viz. 1728) the Quotient is 13 


rence 44 Inches: To know its ſolid Content the cuſtomary 


PE Square Inches = at 
Given Length 16 Feet = X 192 Inches; 


— . F. B. 
1728) 23232. 00013. 44 Hr. 
JC 


| | _— | 
. A 
7680 
6912 7 


— —— EIS 


7680 
6912 


Rem. 768 
„„ % 
LAaſcoer, 13.44 = 13 — 5 — 4 


EXPLANATION. 
1. Arithmetically. | 


1. In this Example you may obſerve, that the Side of the 
| Square-Equal, or the fourth Part of the Mean-Girt, or Cir- 
cumference, is 11 Inches; which being multiplied by itſelf, 
make 121 Square Inches ; which being again multiplied by the 


>» / 


Om &©@$ 2 RX .... ic _ - . u. BY 


laſt Product is 23232 Solid Inches; which being divided by the 


Feet, and 768 remaining; to which, if there be orderly annex- 
ed and brought down four Cyphers, and divided by the ſame 
Diviſor (viz. 1 74 the remaining Part of the Quotient is a re- 
peated Decimal (vjz. .4444) : Hence it is, that the compleat 


— 
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Quotient for Anſwer is 13 Feet, 4444 Parts, &c. or 13 Feet, 
5 Inches. 4 Parts, as above. | l 


II. Inſtrumentally. | 


2. If the ſame is effected by Gunter's Line, you will find that 


the Extent of the Compaſs, from 12, the central Number, to 
' 11; the fourth Part of the Girt or Circumference, or Side of the 
Square-Equal ; I ſay, this Extent from 12 to 11, being twice 
turned from 16 backward, the given Length in Feet will reach 
to 13 Feet 45 Parts, {ire as before. Or otherwiſe by the 
Sliding-Rule, thus: 

Line, be placed againſt the given Length in Feet (viz. 16) on the 
ſliding Part; fo then the fourth Part of the given Circumference, 
or Side of the Square-Equal (viz. 11 Inches) on the Girt-Line, 
will extend to, or correſpond with 13 Feet 44 Parts + on the 


ſliding Part, for Anſwer. | | 


8 CT. 


T convert or change the Solid-Content of any Pizce * 


Jimber or Stone, found the common May, into the 

true Way, & ſic vice verſa: Or to change readily, 
the Solidity of the one into that of the other, by 
Analogy, or otherwiſe. | 


1. As theSolidity of round Timber, &. found the true way, 


| hath juſt as much Reaſon and Proportion to the com- 
mon or cuſtomary way, as 14 hath to 11 ;.ſo by this Analogy, 
the. common way may be accurately found, by multiplying al- 
ways the Solid-Content given the true way, by 11, and dividing 
the Product by 14, the Quotient is the Solid-Content deſired 
the common way. Alſo, on the contrary, if the Solid-Content 


found the common way, be multiplied by 14, and the Product 


divided by 11, the Quotient is likewiſe the Solidity ſought, the 
true way; according to the Reaſons, Sc. ſhewn in the firſt 
Obſervation of Chap. I. Se. q. which ſee. 


2. In like manner the ſame (by Analogy) may be found in- | 


ſtrumentally, by the Sliding-Rule, thus, viz. | 

1/t, As 11 upon A, is to the Solid-Content upon B, the 
common way given; fo is 14 upon A, to the Solid-Content 
ſought, upon B, for the true way. 


2dly, 


et 12, the central Number on the Girt- 
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A2 ah, As 14 upon A, is to the Solid-Content upon B, the 
true way given; ſo is IT upon A, to the Solid-Content ſought, 
upon B, the common way. To 


3-29 Example. 
Admit a Piece of Timber or Stone hath for its Length 24 
Feet, and the fourth Part of its Mean-Girt or Circumference, 
- uſually termed the Side of the Square-Equal, 14 Inches: To 
know the Solid-Content, both the common, and true way. 


ö Firſt Way. 
By the Table, Solidity the . 
common way is 4 —_— 
32556 
| 2 11) 457-2204 = it a 
: 1 1 True way = 41-5656 = Quote, 
\ Ef = : : Second Way. 


Given Solidity the true way = 41.5656 


X II | | ] 


415656. 855 : | _ al 

5 415656 a Ni 

E 5 — f 

. 14) 457-2216 Prad. | El 8 

Common way = 32.6586 = Quote, | eq 
V 

? 1. Common way = 32.6586 = 32:8 :0 fre. ho 

|, Anſwer, os True way = 41.5056 = 41:06:93 + g; 
5 ter 

oe Explanation. | : | int 

1. By the Data, or particular Contents of the Queſtion, you 90 
may find the Solid- Content ſought the common way, in the gl 


Table at once; which when found, if the ſame (viz. 32 Feet, 
.6586 Parts) is multiplied by 143 the Product (viz. 457-2204) 1 
F:4 | eo (rol wn OS THlre” ivided | 
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divided by rr, the Quotient (viz. 4.1 Feet, 5656 Parts) is the 
Solid-Content ſought. the true way; otherwiſe the ſame may be 
accurately performed by Sect. 3. which ſee, _ ; 
2. When the true way bath its Solid- Content given, in order 
to find the Solidity the common or cuſtomary way; then, in 
ſuch Caſe, you are to multiply the given Solidity by 11; and 
divide the Product (viz. 457-2216) by 14; the Quotient (viz, 
32 Feet, 6586 Parts) is the Solid-Content for the common way 
deſired. See Sed. 4. | 

Fhe Artiſt will likewiſe find, that the Inſtrument or Sliding- 
Rule will readily effect the fame by Analogy ;. according to the 
ſecond Article of the Rule above, which is ſo obvious, that there 
needs no further Hluſtration by Examples, or otherwiſe. 


* — YL 0 * . ye 
— * 2% a a 3. at Mi. 2-6 £4. ih, 2-6. 208-4 3 TY V7 Te ii vg IEP YSOESE+ v CH FF UG. GY WS EG SY 
3 : % 
* . 


55 „„. 
To find accurately the Solid. Content of any Square, 
 quadrangular or redtangular Piece of Timber or 
Stone, whether ſireight or tapering, conſiſting f 
equal on unequal Sides, according to any Dimen- 

ions given, the common or cuſtomary way. 


Hrn in the preceding Sections ſhewn how any Piece 
of round Timber or Stone may be accurately meaſured, 
and its Solidity found various ways, with all imaginable Plain- 
neſs and Conciſeneſs, we ſhall likewiſe ſhew the Method of 
finding exactly, as well as expeditiouſly, the Solid-Content of 
any Square Piece of Timber or Stone confiſting of equal or un- 
equal Sides, according ta the Particulars following. 5 | 
1. If the given Piece to be meaſured, is ſtreight and quad- 
rangular, conſiſting of four equal Sides; then may its Dimen- 
ſions be exactly taken, according to the ſecond Article in Cap. I. 
Sect. 9. which ſee ; and its Solid-Content found in the Table by 
3253 ;; or by the Pen thus: Let the Inches and quar- 
ter Inches given for the Side of the Square-Equal, be reduced 
into Feet and decimal Parts of a Foot; which being again 
ſquared or multiplied: by itſelf, and that Product again by the 
given Feet, &c, in Length; the laſt Product is the Solid · Con- 
ent oa Fe 
2. If the folid Piece of Timber or Stone to be meaſured, 
happen likewiſe to be ſquare or quadrangular, but gradually ta- 
e | Mm 8 pering 


1 
* 


eee hene rn 
= \ 1 Ie 3 ie - 
0 _ 44 Le. \ Et _—— - \ = 


Length in Feet, &c. the laſt Product is decimally the 
Content delired, 2 OM 
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pering from the great End to the ſmall ; then having taken ita 


Length in Feet, c. the Side of the Square- Equal may be taken 


exactly in the Middle; according to the Method preſcribed in 
the ſecond Article Chap. I. Set. q. aboveſaid: So have you the 
proper Data for finding the Solid-Content of the ſame, either by 
the Pen or the Table, as above. . 5 FI 
3. If the Sides of the Piece are unequal ; or otherwiſe, the 
Breadth and Thickneſs differing in Equality; then, in fuch 


Caſe, it is needful, for greater Exactneſs, to reduce them into 

a Geometrical-Mean for the Side of the Square fought, accord- 

ing to the Directions in Article third, Chap. I. Sect. g. above- 
faid : So likewiſe (with the propoſed Length) you have given 
the two proper Dimenſions for finding the Solid-Content, as 


above. | 
. When it happens that the Baſes at each End of the Piece 


are both quadrangular and unequal; then having found the Geo- 


metrical-Mean, or Side of the Square-Equal, between them, as 


before directed, proceed to find the Solid- Content, according to 


the Method preſcribed in the fourth Obſervation of Chap. I. 


Se g. above: Or otherwiſe, the ſame may be expeditiouſly 
performed by the Table only. _ | 

5. It ſometimes happens, that the Length; Breadth, Depth, 
or Thickneſs of the Piece given to be meaſured, are all of them 


| * one to another; then in ſuch Caſe, it may be proper, 


o reduce the given Inches, Ic. found in the Breadth and 


1/t, 


Thickneſs reſpeQively, into the Decimal Parts of a Foot equi- 


valent : Then, 24ly, The Rectangle, or Product of thoſe two 
Derimal Fractions, thus found, being multiplied by the IN 
olid-- | 

1 „ pe L-; - 8 
There is a Piece of Timber or Stone whoſe Length is 15 Feet, 
but the Breadth and Depth are equal, and conſequently, exactly 
ſquare, each of them containing 17+ Inches: To know the 


Solid-Content, 1 | | | 
of 4, N + LR e. 
 4.- By the Table = 32:8193 = 32: 9 : 10 fire 
Aves, La. By the Pen = 32.8155 + 32:9: .9 + 
Example H. 1 
Admit a Piece of Timber or Stone confiſts of four equal Sides, 
gradually tapering from the great End to the ſmall; and allowing 


the Side of the Baſe at the great End, to be 19 Inches, but that 
of the. ſmall End onty, 7 + Inches; now it happeneth _ the 


— 


ngth 


3 


A new Eſſay upon SOLIDS. 
Length is 27 Feet: To know the Geometrical-Mean, and con- 
ſequently the Solid-Content ſought. 


N.B. That the Geometrical- Mean, or Side of the Square-Equal 


16 11.966=11 : 11 : 7 +, or 12 Inches fere. 


| 1 3 * | Ft. Pers. © 
| | I. By the 1able = 27.0000, 
hoes cont F 2. By the Pen = _ fere. 


Example III. 


Suppoſe a Piece of Timber or Stone is 35 Feet long, and the 
Breadth and THickneſs ſo unequal, as the former to contain 
18 Inches, arp! the latter but only 3 Inches: To know the Side 


of the Square- Equal, and alſo the Solid-Content. | 
„ 1 vr In. . Pts. 
| * I. Side of the Square 7% = &c. or 7 : 5. fere. 
& . „ir Bb 00s > (be. 2 
Anſw. 2. By the Table 13.0935 = 13: 1: 1. 
13. By the Pen = - 13-1250 = 13: 1: 6, 


c fan Example IV. 
There is a Piece of Timber, &c. repreſenting the Fruſtum of 


| a quadrangular Priſm, whoſe Baſes at each End are unequal in 


their Sides: Now, ſuppoſing the Breadth and Depth of their 


greater Baſe to be 14 Inches by 6, and that of the leſſer to be 7 


Inches by 5; alſo allowing the Length of the whole Piece to be 


Solid-Content of the whole. 


There'is a Tomb-ſtone of Marble, whoſe Length is 
Breadth 5 Feet; and Depth or Thickneſs 6 2 Inches: To 


1 


% 


3 Sg. Ft. In. Pts. 
Jun fee f I. The Mean Area = 4: 6.22, &c. 
_ Anſwer, 72. Solid-Content == 86 : 7.32, Ce. 


- 


18 Feet: To know the Mean Area, and conſequently, the 


Example V. 
know the Number of Solid Feet that are contained therein. 
„ , N d, „ POE e TOO 
Anſiuer, aa. 3635 = 22:0: 5: 2941 1. 


o 


531 


1 Feet, 


0 =; 15 . ; #44 < 
> 4 . 1 . 
* m 2 ; | Th - 
. * "of 9 1 . 3 : S 
6+ 2 5 : 5 ASE . 

* 1 * = * 
Er 7 C , : N * 4 

Fs % * * 
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5 Explanation. | 


1. In Exampli 1. the Breadth and Depth given being equa] 
(viz. 17 4 Inch.) render the Queſtion to be ſolved at once by 
the Table, or otherwiſe by the Pen, according to the firſt Ar- 
ticle of the Rule, which ſee. 3 . 

2. In Example 2. the Sides given at each End (viz. 19 4 
and 7 +4 Inch.) being une qual and the Piece gradually tapering; 
the Geometrical-Mean, or the Side of the Square-Equal (viz. 


Middle; and the given Length (v:z. 27 Feet) will readily find 
the Solid-Content ſought, by either the Table or the Pen; ac- 
_ cbrding to the ſecond Article of the Rule above. 


be obſerved, that the given Breadth and Thickneſs (viz. 18 and 
. 3 Inch.) are unequal; therefore the Gam hardy between 


Feet) the Sbſidity defired by etther the Peri or Table, as above. 
4. In Example 4. tie Baſes at each End are both quadrangu- 


found, in order to find with the given Length (viz. 18 Feet) 

the Solid-Content deſired, Ar. to the fourth Artiele of 
ea Rae bore, watch fee, - lis So or > 
F. In Example 5. all the three Dimenſions given (iz. 7 2, 
5 and 64 Inches) are unequal one to another, therefore the 
Solidity defired may be likewiſe accurately found, either by the 
8 or Table, as above, according te th 

ule. 1X — 


A 


— 4 * 1 
— = * 4 1 


proved, Sc. hath thought it indiſpenſibly needful, to be- 


of Digreſſion, I think it neceſſary to compleat the ſame, by an- 
nexing thereunto the Extraction of the Square-Root, with all 


expeditious finding the Gèometrical- Mean, or Side of the 
Squarę-Equal, between any two Dimenſions given ; by which 
means, tedious and erroneous Tables, for finding the Superficies 


11.11 Inches 7-3ds, &c. or 12 Inches fere) being found in the 


. In Example 3. as well as all athers of the like kind, it may 


them, or Side of the Square-EquaFtttft firſt be found (viz. 7.34 
or 7.5 Inches) in order to find, with the given Length = 35 


lar and unequal; and conſequently, the Sides muſt be tapering; 
therefore the 6 4 Feet 6.22 Inches) muſt be 


e fifth Article of the 


A 5 the Author of the Tredfiſe, entitled, durvtylng In- 
gin with the eſſential Parts of Decimal Arithmetic; ſo; by way 


imaginable Plainneſs and Conciſenefs ;- mn 6fger to the exact and 


3 
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of Ends, or Squares of unequal- ſided Timber, &c. will thereby 


be avoided, by ſolving (occaſionally) all manner of Queſtions 
of this kind, with the utmoſt Accuracy and Expedition. _ ; 


To extract the Square- Root ; or the Method of finding decimally, the 
Gepmetrical- Mean between any two Numbers or Dimenſions given. 


1. All ſquare Numbers given to be extracted, are one of theſe 
three Species or Kinds, viz. ſingle, compound, or irrational. 
2. A ſingle or ſimple ſquare Num * | 
ber is compoſed or made up of nine TAB L E. 
Digits, whoſe Root is always one of | 5 
them, and the Square thereof, never Roots. ' Sguare. 


exceeds two Places at the moſt; of 1 K 1 — 1 
which fort are thoſe in the marginal 2 „„ 2 = 4 
Table, which (for greater Accufacy) 3 * 3 = 9 
ought to be retained in Memory, 4:4 Wan 
3. A compound ſquare Number con- 5 „ 5 = 25 
fiſts of three Places, at leaſt, and is 8 „ 6 = 36 
compoſed of more Figures than one; - 0 7 2 49 
that is, ſuch whoſe Root is never leſs 3 „ 8 — 64 
than two Places; as 100, whoſe Root 9 „ 9 2881 


is 10; 121, Whoſe Root is 11; or 144, 
whoſe Root is 12, Sc. | | | 
4. An irrational or ſurd Number, is ſuch, whoſe Square- 
Root may be made to approach near the 70 yet cannot be 
exactly diſcovered by Art, neither in whole Numbers or Frac- 
tions; but ſomething will ſtill remain, there being no Propor- 
tion yet found between an irrational Number and its Root: 
Such Numbers are 3, 7, 19, 74, 156, 751, Sc. | 
5. When any ſquare Number is required to be extracted, 
the Operation is not much unlike Diviſion ; only there our Divi- 
ſof is fixed ; here, we are to look for a new one, for each Di- 
vidual or Reſolvend. —Alfo, it is to be further obſerved, 
that the 'Root of a ſingle or ſimple ſquare Number, is found by 
Inſpection only; as may be ſeen in the foregoing Table; but if 
it be a compound ſquare Number, then may it be performed, 


* . 


according to the general Rule following. 
COR. EM 


I. Let the compound Number given, whether rational or ir- 
rational, be placed with a crooked Line at the End thereof (as 
in — — ſeparate the Quotient or Root from the 


Square or Number given; as well as a curved or ſtreight Line 
. . M m 3 Se on 
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on the Left-hand of each Reſolvend to ſeparate the Diviſor there - 
r | 5 | 1 | 
II. In order to Operation, let the given Number be prepared 
by pointing thus: Make a Point above your Units Place, and 
omitting one, point every other Figure from the Right-hand to 
the Left; and as many Points as your Number contains, ſo 
many Figures will your Root conſiſt of = EY. 
Ut. Seek the greateſt Root of your firſt Period on the Left. 
hand, which by your Table aforegoing, or rather your Memory, 
may be readily found and placed in the Quotient; and then the 
Square thereof being placed under the ſaid Period, and deducted 
_ therefrom, whoſe Remainder is your firſt Work, and is no more 
_—_ to be repeated. 1 „ 2 
VIV. Teo the laſt Remainder, bring down the Figures of your 
next Period, for a new Dividual or Reſolvend. | 
V. Double your entire Quotient or Root, and place it for 
your firſt Diviſor on the Left-hand of the Dividual or Reſolvend, 
=_ as in common Diviſion. EY 3 PE 5 
VI. Aſk how oft your Diviſor can be had in all the Figures 
1 of your Dividual or Reſolvend, excepting the Units Place there- 
of (which muſt always be reſerved for the Square of the Figure 
ſought:) And place your Anſwer in the Quotient, as well as the 
ſame Figure on the Right-hand of your Diviſor, as Part thereof: 
Then having multiplied the ſaid Diviſor by the Figure laſt placed 
in the Root or Quotient; and ſubtracting the Product from 
our Dividual or Reſolvend, diſcovers the Remainder; to which 
E down the Figures of your next Period, for a new Dividual 
or Reſolvend, as before; and 3 and repeating order- 
Iy the Directions of the 4th, 5th, and 6th Steps, until the 
„„ ; 
VII. When Extraction is finiſhed, and there happens no Re- 
Ly - mainder, then is it a true Square or rational Number ; but if, to 
| the contrary, a Remainder happen, then you may know it is 
irrational, and the Root cannot be got 4248 ; although you may 
come as near the Truth as you pleaſe, by continuing the Work, 
and annexing unto each Remainder a pair of Cyphers, for each 
decimal Place you intend in the Root. | 2 
VIII. For Proof, if the Figures in the Work ſtand regulatly 
under one another, then you may ſet a Croſs or Mark on the 
Lo&eſt- hand of each Product, as well as at the laſt Remainder, if 
any happen, to diſtinguiſh them from others; by reaſon whereof 
it will follow, that the Addition of all thoſe, Numbers ſo marked 
and diſtinguiſhed, from the Right-hand to the Left (accordin 
do their Places and Columns) will e e the Total, 
the given Number to be extracted, if the Work is * 
A po Mo OO i ©» "00 
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Wiſe falſe. Or Proof will likewiſe appear, by ſquaring or 
_ multiplying the Root, when found by itſelf, adding unto the 


Froduct the laſt Remainder, if any happen, the Sum will be 
equal to the Number given to be extracted, if right; N 


. 


Zune 75 


Suppoſe a Pcs of Timber or Stone, in a quadrangular Form, 
"hath two of its Sides, or rather its Breadth and Depth, ſo un- 
equal, as the former to contain 19+ Inches, and the latter 7 + 

Inches, whoſe Rectangle or Product is found decimally to be 
143.187 5 Square Inches: To know the Geometrical- ean, or 
Side of the Square equal thereto. | 


| See the Work. | 
Pois ) 143-187500 ( 11.966, Sec. = Roots, 
* 


* 


6.) 21 ) 7 75 * Reſolvend (70 


(2.) 229 ) _ — Reſolve (2. 


(3. 2386 ) 12778 = = Reſolvend (3. 


(4.) 22150 ) . 145900 = Reſolvend (4). 
-— X 143550 * 


Remains 2344 


Proof, 143 187500 Total. 


F—TEFF * 4ths, 5ths. 
e. 11 Me 13:7 34:3 75-205 3 . 


Let the: given Number 0 143. 187500) to te 
ker rational or irrational, be placed with a ſtreight or curved 
Line on its Left-hand, and a crooked Line on its Right, for-the 
en of the x Quotient or Root, as in d the Work. 


- 


* 
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21. Then having pointed or prepared the ſame by Periods, ac- 
_ cording to the ſecond Step of the Rule, the Work ſhews, that 
the Root or Quotient will have as many Places as there are 
Points, viz. 5. | 


_ 3. Seek the greateſt Root of your firſt Period on the Left- 
_ hand (viz. I.) which, either mentally, or by the marginal Table 
= aforegoing, you will likewiſe find to be 1; which place in your 
Quotient; and the Square thereof (viz. 1.) under your ſaid Pe- 
1 rod (vg. 1.) and ſubtracted therefrom, there remains o.— 
This is your firſt Work, and is no more to be repeated. 
4. To the Remainder (viz. o.) bring down your next Period 
(vix. 43.) make a new Dividual or Reſolvend, as in the Work. 
_ 5. Double your Quotient (viz, I.) makes 2 for a Diviſor; 
then ſeek how oft 2 in 43 (reſerving always the Units Place for 
=_ the Square of the Figure ſought.) Anſw. once: Then 1 being 
put in the Quotient, as well as the ſamę on the Right-hand of 
= the Diviſor, as Part thereof, making it 21; then multiplying 21 
= buy x, and placing the Product thereof (viz. 2 1.) under the ſaid 
0 | Dividual or Reſojvend, u hich Work is to be as often repeated, 
as there are Periods to bring down; according to the 6th Step of 
the Rule. Er 8 
6. Subtract 21 from 43, reſt 22, to which bring down the 
third Period, make 2218, for a new Dividual or Reſolvend ; as 
you may ſee in the Work itſelf. 1 
F. Double the Quotient (viz. 11.) makes 22 for a new Di- 
_  . viſor, then J aſk, How oft 22 in 2218 (ſtill reſerving the Units 
lace in the Reſolvend.) Aw. ꝙ times; which, being placed 
=. in the Quotient, and likewiſe on the Right- hand of the Pieicor, 
mamazking it 229: Then multiplying 229 by 9s the Product (viz. 
206) being placed under the Dicitual or Reſolvend, and/ ſub- 
traded therefrom, there remains 157 ; to which bring down the 
Figures in the 4th Period (viz. 75.) make 15775, for the 3d 
Dividual or Reſolvend, as you may ſee in the Work. 
_ - 8. Double the Quotient (vrz. 719.) make 238, for a new 
Diuicor; then aſk, o oft · 238 in 15775 (ſtill the Units Place 
= in-the Reſolvend being reſerved) or, more briefly, How oft 2 
in 15? Anfw,'6 times; which being placed in the Quotient, as 
well as on the Right-hand of the Diviſor, making it 2386: 
Then multiplying 2386 by 6, the Product (viz. 14316) 3 
placed under the laſt Dividual or Reſolvend (vz. 1 5775) and 
deducted therefrom, there remains 14 593 to which bring down 
te gthter laſt Period (viz. O0) make 145900, for the 4th or 
.-- alt opt Ys Yi 3566 f 8 _ 
9. Then the Qgotient (viz. 1196) being doubled, make 239 
for à new Diviſor: Them afk, How oft 2392 may ve tad in 
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145900 (till reſerving the Units Place of the Reſolvend, as be- 
— or which is the ſame, How eft 2 in 14? Anſiu. 6 times; 
which being placed in the Quotient, as well as on the Right- 
hand of the Diviſor, making it 23926: Then multiplymg 23925 
by 6, the Product (viz. 143556) being placed under the laſt 
- Dividual or Refolvend (viz. 145900) and deducted therefrom, 
there remains 2344, which indicates that the Number given to 
be extracted, is a ſurd or irrational Number; and the Root 
thereof ſomewhat imperfect, ſeeing it is near equal to the Side of 
the Square ſought; as by the Work appears. 

10. For Proof; let only the Products and laſt Remainder of 
the Operation, be particularly diſtinguiſhed from the reſt of the 
Figures, by ſome certain Sign or Character (namely x, as above) 
and then added together in the ſame Order as they ſtand ; their 
Sum, for Proof, will be equal to the Number given to be ex- 
tracted; as in the Work; according to the 8th Step of the 
Rule, which ſe. E | | 1 


N. B. The Wort and Explanation of the Iaft Example being duly 
obſerved, all others may likewiſe be as truly 5 ormed, regard ' 
being only had to the particular Steps of the Rule and its Ape 
plication, | 8 | 


OBSERVATIONS. 5 


1. The Reader may obferve, that if Decimal Places in the 
Number given to be extracted happen to be odd; then, in or- 
der to Extraction, muſt one Cypher be annexed, in order to 
make them even; by which means, the Prick or Point will al- 
ways bappen upon the Units Place of the — Part, and 
= _ reft proceeding .orderly'from-the Right-hand to the Left, as 

II. In all ſurd or irrational Numbers given to be extracted, 
for each Pair of Cyphers or decimal Places found therein, you 
will lixewiſe find ſo many ſingle Figures contained in the frac- 
tional Part of the Root: and tho' the more they are in Number 
the greater Exactneſs, yet only two or three of them are eſ- 
teemed ſufficiently exact in the way of Buſineſs. | 
III. When the Square- Root or Side of the Square-equal, is 
found (as above) for either round and ſquare Timber, &:c, the 
arithmeticalPerformances may be accurately effected by Chap. II. 


— 


0 | | $08.2 | 7 


S RCT. 
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ser. VII. 


To find readily by Inſbeftion, or otherwiſe, the Inches, 


Parts, &c. contained in the decimal Parts of a 

Solid Foot. Or, which is the ſame, io convert or 
change the one into the other alternately, with all 

imaginable Exatineſs and Accuracy. „ 


et. PS ̃᷑ ̃ Xx 


iT HE decimal Parts of a Solid F oot may be readily valu- 
1 ed, converted, or changed into duodecimal Terms of 


Inches, Parts, &c. yt multiplying orderly the decimal Fraction 


given, by 12, after the conciſeſt way, and that Product again 
by 12, if need be; cutting off from the Right-hand of each 
Product (by a Point or Comma) ſo many decimal Places as are 


given in the Multiplicand ; then will it follow, that the Increaſe 
or overplus Figure or Figures, happening on the Left-hand of 


the Point, after the decimal Places are ſo cut off, will be orderly 
the Inches, Parts, &c. ſought; as in the following Example, 


and its Explanation, © —_- | | 
2. When the Value of the decimal Parts of a Foot-Solid is 


/ 


required by Inſpection only, you are firſt, for every half Foot, 
or five Tenths (viz. 5.) to reckon 6 Inches; and for every 


one Tenth (viz. 1.) ſuperior or inferior to the ſame, you are 
to reckon ſo many Inches and Quarter of Inches, each Quarter 
of an Inch containing 3 Parts. 2dly, For every 2, in the ſe- 
cond Place, add. x Quarter or 3 Parts of an Inch: And this will 
nor err a Quarter of an Inch in the Generality of Decimals, if 
in any. 5 3 5 11 
3. Having Solid-Inches given, they may nog e becon- 
verted or changed into. decimal Parts equivalent, by annexing to 


hoc Right-hand 3 or 4 Cyphers, and dividing at Num I, 


mentally, by 12 ; the Quotient (after a Point is prefixed on its 
Left hand) is the decimal Parts ſought, —2dly, When Solid- 
Inches and Parts are given duodecimally, they may likewiſe be 


accurately reduced into decimal Parts equivalent, by multiply- 
Jag tbe. In | 1 ane 
Cyphers are annexed to their Right-hand, as before) dividing 
that Number by 144, the Quotient with a Point on its Left- 


nches given by 12; taking in the Parts; and (after 


band, is the decimal Parts deſired. ——34hy, When there are 
three Names given duodecimally, viz. Inches, Parts, and Thirds, 
then having reduced them into the leaſt Name 9 wn 
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Thirds) as before; and. annexing thereto Cyphers, as above; 

and dividing that Number by 1728, the Quotient (with the 
Point prefixed) will be the decimal Parts require. 


Example 1, 


A ſquare Piece of Timber or Stone, whoſe Solid-Content is | 
(decimally) 35.9375 Feet: To know duodecimally the Solidity 
in Feet, Inches, and Parts, by the Pen, as well as by Inſpection. 


| Firſt, By the Pen. 
EO Ft. Pts. 
235.9375 
- ; 5 . 
Inch. 11.2500 
X 12 
Parts 3. oooo 
Secondly, By Inſpection. 2 5 
Ft. Pts. ; | H. In. Pts. 
z %% U 
245 wy 5 according to the Rule, is o: 6: O 
3dly, 4 is 4 Inch. 4 rs. or 0: 5: 0 
4thly, . 03 c. is 1gr.or - - 0: 0: 3 
4 35.93 Sc. Sum 35 11 3 


A. ins. be 
Anſio. 35: 11: 3 


5 Explanation. 


1. In the Example above you may obſerve, that the decimal 
Parts of a Solid-Foot (viz. 9375) being given, they may (by 
the Pen) be accurately reduced into Inches, by multiplying them 
conciſely in one Line, by 12; and cutting off from the Right- 
hand of the Product by a Point or Comma, ſo many decimal 
Places as are found in the Multiplicand (viz. four) then it fol- 

los, that the Figures on the Left-hand of the Point are Inches 
(viz. 11.) 2dly, The four decimal Places remaining on the 
Right-hand of the Point (viz. 2500) being again multiplied 
by 12, as'before; and the. ſame Number of Places (viz. 4.) 
being cut off, there appears on the Left-hand of the —_ 3 

e | e 


Parts or Thirds, or any other Name 


— 
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Parts more. Hence you may infer, that the exact Value of 


the decimal Parts given, are- 11 Inches 3 Parts The like 


| 5s to be obſerved in all other Examples of this kind, according 


to the 1ſt Article of the Rule, which ſee. | 


. 


2. By Inſpection only, from the ſame Example, it appears, 


that the Salid-Feer given, are the) fame without Alteration. 24%, 
Ife Primes ar Tens in the gwen Decimal (v:z. 9) being valued 
according to the Rule, imply, that there are always 6 Inches to 


be reckoned for five Tenths. (viz. . 5) and 4 Inches 4 qrs. more, 


or 5 Inches, for the four Tenths (viz. . 4) 3d, "The Figure 


in the 2d Place of the decimal Parts, towards the Left-hand 
(viz. . 03) imply, that for its Value there muſt be reckoned 
1 qr. of an Inch more, or 3Pasts; to be added to the reſt; 
which make in the whole 11.3 Inehes, for the compleat Value 


of the decimal Parts given (viz. ..9375) as before: See the ſe+ 
' cond Article of the Rule. 3 


Example II. 


1 Phere is a Piece of Timber or Stone, whoſe Solid-Content is 


found duodecimally to be 25 Feet, 5 Inches, 8 Parts, and 6 


Thirds: To know the Solidity of the ſame decimally, 
k 8 
Anfw. 25. 47509 +- 
4 4 | Explanation.” ww”, 
According to the latter Part of the 3d Article of the Rule, let 


all the inferior Denominations given (viz. 5 Inches, 8 Parts, 


6 Thirds) be reduced into the leaſt Name mentioned (viz; 
Thirds) their Sum will be 822 Thirds; to which annex 5 Cy? 
phers, the Number will be 822.00000 ; which being divided 
by 1728, the Quotient, after a Point prefixed (viz. .47569) is 


the decimal Parts fought and conſequently, equal to 5 Inches 


8 Parts, and 6 Thirds; as above. 
Ons AAT rs. 
"x. In valuing the decimal Parts of a Solid Foot, or finding 
1 the Number of Solid-Inches, Parts, c. that 
may be equal unto the decimal Fraftion given, it oftentimes, hap- 
pens, that the firſt Figure on the Left-Rand of the laſt decimal 


' Fraftion, after the Inches, Parts, Ac. are orderly found, a- 


mount to either the Figure of 8 or 9; then, in ſuch Caſe, the 


7 
i 


| | that happens to be laſt 
found, muſt be augmented. or increaſed with Unity (viz. 1.) 


that is, termed one more than it appears to be. 
4 ; 4 55 $ID 2. In | 


— 


EZ . 8 

4 - n 2 

- E 

8 > ——— 5 # 

£ 7 n ö ” * 0 0 
2. 8 7 

= - * 4 * 
+ 
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2. In the ad Article of the Rule you are likewiſe to obſerve, 
that when the Figure of the decimal Parts in the 24 Place, hap- 
pen to be even, you are always to take it juſt half, for fo many 
Quarters, or 3 Farts of an Ineh; but when otherwiſe odd, you 
may omit one (viz. 1) and take half of the even Number re- 
maining, according to the Rule- 3 


3. Hence it may be obſerves, that the immediate writing 


down any Inches and Quarters, or Parts of an Inch, in the De- 


cimal of z Foot-Sdlid, is done fo eaſily by the Rule above, that 


thete need no other Example for Illuſtration. 


0 4 @ 4 
r +< + cas — w 


Jo find readily-from the Table, by Inſpection only, The ; 
Solid Content of any ſquare or round Piece of Tim- 
ber, &g. fer any Girt or Circumference from 2 

to 8 Feet incluſtvely, whoſe 4th Part in Inches, &c. 
(according t0 Cuſtom) is the Side of the Square 
equal: and conſequently, a proper Dimension, a- 
greeable to the given Length in Feet and fractional 
Paris of a Foot. . SR. 
> BO On 
JO HE Mean-Girt or Circumference being found, as be- 
1 fote directed, let always one fourth Part of the ſame : 
be taken in Inches, &c. which being found on the Top of the 

Table in its proper Column, guide your Eye dowyn the firſt Co- 

luumn on the Left-hand, until you likewiſe find the given Length * 

in Feet; then directly forward. from thence to the Right-hand, 

under the Title of the given Side in Inches, you will find in the 
Angle of meeting, the Solidity deſired in Feet and decimal Parts, 
whick- may immediately be converted into Solid Inches, Er. 

by Sect. VIII. aforegoing. | | 


* 


— — 


2. When it happens that the EN in Feet, found in 
the firſt Column on the Left-hand, is any Number under 40, and 
the given Side in Inches, &c. fouhd on the Top of the Table, 
in any Number from 6 to 24: incluſively, then the Salid-Gonteht 
Mi found at ofrce by Inſpection only; but when, on the vontrary. 
the given Lei n Feet happen to be any Number ſuperior to 
40 then adding unto the Solid-Content firſt found, the Solidity 
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. for the Number of Feet that is wanting in Length, their Sum 


for the ſame Side of the * given in Inches, &c, is the com- 
$5 Solidity deſired. 
If the Solid-Content is required for any 8 of Feet 
ngth, with the fractional Part of a Foot; then having 


une the Solidity for the integral Part, according to the 1ſt and 


2d Articles of the Rule above, let the Solid-Content for 1 Foot, 
according to the given Side, be multiplied by the Numerator of 


the given Fraction in its leaſt Term, and the Product divided by ; 
the Denominator, the Quotient is decimally the Solidity for 


the fractional Part ſought; which being added unto the former, 


their Sum is the compleat — deſired. See Example 4. and 
its Explanation. 


There i is a Piece of Timber or Stone 40 Feet Jong, and the 


> Side of the _ is 195 Inches: What is the +7 


of i it? ? 
— N. F. 3. Is, e BY 


Al iſu. 108. 3500 108: 4 : 2: 55 mw 
Example II. 7; 


ante” a ſquare or round Piece of Timber, Er. hath for its 
h 74 Feet; and the Side of thel Square, equal to one-fourth 
Part of i its Girt, i is 214 Inches: 1 know the Solid- Content. 


e -1 OM In. Pts, 3d, 3. 
| ee. 232.053 = 232 : . 
. e Example III. 


Solid-Feet is contained in that round Piece of 


| 2 or many Sol whoſe Length is 100 Feet, and the Side of 


= n only 7; Inches? 
Fi. FE. N. Ih, Pr 3dr, 
Aſiu. 9.0 = 9 9 


| Mr Example IV. 
Suppoſe a Piece of Timber or Stone hath for its Length 175 


Feet, and the Side of the Ee 23+ Inches: To know 


"Fr, Pri, Fr. In. Pes. lan 
de. 69.0397 = 69: 0: 5 ñ1k8 


| Explanation. 
"fo FRETY 1. you are to look « on: the Top of the Table for 


the Side of the Ove? Wy to 4 2 the CEE Wo arr" 


be duodecimally 108 Feet, 4.2 Inches, 5 Thirds, &c. | 


equal to 7 4 Inches; which being found on the Top of the Table, 


you find the given Length of the Piece in Feet (viz. 40) and 
over-againſt it in the Angle of meeting, ſtands the Content af 
the Piece ſought in Feet and decimal Parts, viz. 108.3500, 


for the remaining Part of 74 


Solidity fought is found by Addition to be 232.0529 Feet; whoſe 


the iſt Column on the Left-hand, the Solidity for the ſame is 


| ſet down, with the Solidity of 20 Feet more, found in the ſame. 
Column; becauſe twice 40, with the Addition of 20 more, 
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and keep your Eye down the firſt Column on the Left-hand, till 


which being valued by Inſpection, according to Sec. VIII. it will . 


2. Example 2. there is given for the Mean - Girt or Side of 
the Square-equal 214 Inches, and 74 Feet for the compleat 
Length: Now as the Table extends no farther than only 40 
Feet, you are firſt to find the Content for the ſaid Number (viz. 
40 Feet) whoſe Solidity is 12 $:4340 Feet; and then afterwards 

Feet, the given Length (viz. 34 
Feet) whoſe Solidity is 106.6189 Feet: Hence the compleat 


Value duodecimally, by Inſpection only, is 232 Feet, 7 Inches, 
8 Thirds. See the Work below, as well as the 1 and 2d Ar- 
ticles of the Rule above g | 
IR 5 „ WY 7 
. O = 125. O » yo 
Given Length 13 42 1 06.6789 Solidity. 


Sum or Anſwer 74 = 232.0529 
3. In Example 3. you have given for the Side of the Square- 


as before; and the 40 Feet being Part of the given Length on 
found to be 15.627 Feet; which being doubled, or rather twice 
make juſt 100 Feet, the given Length; the Sum of thoſe Par- 
ticulars in the whole, is 39.0675 Feet for the Solid-Content 


deſired. 5 
| H. E Pts. © 


885 15.9 e, T -- 
_ Given Length C 40 = 15.6270 ( Solidity. 
: 3-20 = 7.8130 | 


UNS et — — F. . Pn. 3d. 
Sum or Anſwer = 100 = 39.0670 = 39: 0: 9: 8 
4. In Example 4. there is given for the Side of the Square 
23 3 Inches, whoſe Solidity is required for 17 4 Feet long; 
which, by the Table may be accurately found, by finding, 1/, 2 
The Solidity for the integral Part (viz. 17 Feet) the Content 
for the ſame! will be 66.5915 Feet; to which, 2%, There 
muſt be added 4 of one Solid-Foot, for the ſame Side of the 
oe rs eg 3-9171 Feet) which being multiplied by the given 
umerator (viz. 5) the Product is 19.5855; which being di- 


« 
- 


vided 


ſion given; which being multiplied 55 
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vided by the given Denominator (viz. 8) the Quotient ĩs 2.4482, 
the Solidity fought for f of one Solid- Foot, according to che. 

ſame Dimenſions given; which being added to the integral Part 


(viz. 66.5015 Feet) found as above, their Sum (viz. 69.0297 ) 
is the compleat Solidity deſired. See the 3d Article of the Rule 


above, and the Work which follows. 


8. Ft 


ws 2 17 = 66.5915 N g | 
Given Length | jof 1 = 2.4482 ; Solidirg. „ 
— N. In. Pts. 3a. | 
7 =6g:0:5:83 


/ 


— 


- i 


— —— 


"FF: 


P=_ 


— 


\ 


$'3-c 4X 


fo extend the Table, and render it ufeful in foiding 


readily Solidities for all other Dimenſions whatſ0- 


ever, beyond thiſe in the Table already exprejſed 


and diſcovered, | 
| R U ZE 5 


Nik N it happens that a 4th Part of the Mean-Girt 


or Circumference given, commonly termed the Side 
of the Square - equal, happen to exceed 24 Inches, the laſt tabu- 


lar Dimenſion; then, in this Caſe, it is needful to bring it with- 
in the Limits or Compaſs of the Table, by dividing the given 
Number in Inches and Quarter Inches, by 2; or otherwiſe, 

by 4; until the Quotient appears to be leſs than 24 Inches, and 
conſequently, within the Limits of the Table; which being 

found on the Top thereof, and the given Length in Feet, in 


the firſt Column of the Leſt-hand; then, in the Angle of meet- 
ing, you wi. l find the Sglidity for the ſaid Quotient or Dimen- 
the Square-of that Num- 


ber you divided by (v:z., 4 or 16) the Product is (decimally) the 


true Solidity ſought; which, by Inſpection only, may be duo- 


decimally expreſſed in Feet, Inches, Parts, &c. according to 
Selz. 8. which ſee. * _ 5 08 


2. It ſometimes happens that ' a Diviſion of the 4th Part of 


the Girt given, or Side of the Square-equal by either 2 or 4, 
will not bring the Number of Inches and Quarter - inches, within 
the Limits or Compaſs of the Table; then, in this Caſe, it is 
|  needful to divide the ſame by 8; in order to find in the Quo- 

'- richt, the 8th Part of the given Side in Inches, Ce. whoſe So- 
- - lidity for the givep Length in Feet, Cc. being found in the Table 


„ 
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as above directed; let it be multiplied by the Square of 8, the 
given Diviſor. (v:z. 64) the Product is likewiſe (decimally) the 
true Solidity ſought the cuſtomary way, as above. | | 

3. When it happens that the Side of the Square given, is any 
Number leſs than 6 Inches, or half a Foot, and conſequently, 
not comprehended in the Table; then, in this Caſe, the So-. 


lidity may be accurately found for any Number of Feet in 


Length, &c. by multiplying always the decimal Parts of a Foot 
correſponding to ) x Solid-Inch (viz. .0069444, &c. by the 
Square of the _—_ Side in Inches and Quarter Inches, and that 
Product again by the given Length in Feet, Oc.) the laſt Pro- 
duct is (decimally) the Solid-Content ſought, which may im- 
— mediately be expreſſed duodecimally, in Feet, Inches, Parts, Oc. 
according to 37: 5. which . 7 ET 


To know the Solidity of that Piece of Timber or Stone, 
whoſe 4th Part of its Mean-Girt or Circumference, commonly 
termed the Side of the Square-Equal, is 54 Inches, and its 
Length 50 Feet. | F | 


| 5 0; Mt i Pi. 
Anſiu. 1012.5200 = 1012 : 6: 3 fore.” 
| Example II. 


Admit a ſquare or round Piece of Timber or Stone hath for 
its or Bo 37 Feet, and the Side of the Square-Equal 76 Inches: 


_ uantity of ſolid Timber or Stone does that Piece con- 

| tain e e HE 5 ds 5 8 
„ „ ͤ % ((( 

Anfw. 1484.0995 — 1484: 1:31 | 

; Example III. © A, 


. Let the Mean- Girt of a Piece of Timber be 33 Feet, 4 Inches; 


1338 is 100 Inches for the Side of the Square; and let the 


ngth of the Piece be 84 Feet: How much Solid Timber doth _ 


this Piece contain? e 
5 | mz 7, e 
Anſw. 5833-4728 =: 6832 38 10 75 

. | i | | Example IV. mY | 5 192 

The Tonga. of a Piece of Timber is 100 Feet long, and the 
Side of the Square 3 f Inches: What is the Solid- Content? 

EEE 2 985 Fr, Pu. "M's I Pers. ads, Sg 
Anſw. 7.335 2 7: 4: 3 
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IN Explanation. 
. In Example 1. the 4th Part of the given Girt, or Side of 
the Square-Equal, is 54 Inches; which is a Dimenſion ſo great, 
that one half thereof (viz. 27 Inch.) cannot be had in the 
Table; theref re, to'bring it within the Compaſs of the tabu- 
larly Dimenſions, I take only the 4th Part (viz. 13 Inches) 
whoſe Solidity for the given Length (viz. 50 F cet) K. found by 
the Table to be 51 Feet; which being multiplied by 16, 
the Square of the er (viz. 4) the Product (viz. 1012. 5200 
F ** is the Solidity deſired. See the 1ſt Article of the Rule 
2. In Example 2. the Mean-Girt, or Circumference given; 
appears to be 25 Feet, 4 Inches; whoſe 4th Part, or Side of 
the Square-Equal is 6 Feet 4 Inches, or 76 Inches: now ſeeing 
the 4th Part of 56 Inches is 19; which, being found on the Top 
of the Table, and the given Lineth in Feet (viz. 35) on the 
Left-hand, you will find in the Angle of Meeting the Solidity 
agreeable to the ſame (wiz. 92.7562) which being multiplied by 
16, the Square of the given Diviſor (viz. 4.) the Product is 
1484. 099, for the compleat Solidity fought, as abobe. 
3. In Example 3. there is given for the Side of the Square- 
Equal 8 Feet 4 Inehes, or 100 Inches: Now ſeeing this Dimen- 
. fon is ſo very great, that neither its Half, nor th Part ean be 
had in the Table; therefore; according to the 2d Article of the 
Rule, its 8th Part muſt be taken (vr. 12 4 Inches) which being 
found on the Top of the Table, as before, and underneath in 
the ſame Column, and oppoſite to the given Length (vi. 84. 
Feet) on the Leſt- hand, is the Sum of the particular Solidities 
(viz. 91.148) 8 the Method preſcribed in the 2d 
Article of that Rule in Se&. 9. which being multiplied by 64, 
the Square of the given Diviſor (v:z, 8) the Product is decimally 
the compleat Solidity defired (viz. 58 33.4720 Feet) or duodeci- 
molly, 5833 Feet, 5.8 Inches, fire, O as above, 
4. In Example 4. there is given for the 4th Part of the Mean- 
Girt, or Circumſerence, known alſo by the Name of the Side of 
the Square-Equal, only 34.Inches, which is leſs than 6 Inches, 
the 1ft tabfilary Dimenſion: Therefore, I multiply decimally the 
Square of 525 Inches (viz. 10. 5525 Inches) by the given 
-Length, in Feet (viz. 100) the Product is 106.2500 Feet; 
which being multiplied again by the fixed Number, being the 
decimal Parts of a Foot, correſponding to one Solid-Inch (viz. 
0069444, r.) the laſt Product (=. J. 335 Feet, c.) is the 
true Solidity ſought, whoſe Value, being expreſſed duodecimally, 
15 X RV . 
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is 7 Feet, 4 Inches, 3 Thirds. In like manner, may all other 
Examples be performed, whoſe given Side is leſs than 6 Inches, 


Bee the 3d Article of the Rule above. 


OBSERVATIONS: 


I. The Reader may obſerve, that this New Treatiſe of Solid? 
is not only coneiſe; bit even conſpicuouſly remarkable for its 
Variety; ſeeing it ſhews the Performance of Queſtions five man- 
ner of Ways, viz. I/. Vulgarly ; 2dly, Decimally ; 34h, Duo- 
decimally ; 4thly; Inſtrumentally; and Sthiy, Tabularly, or by 
Inſpection: All of them agreeable to one another; in ſolvitig 
and proving Examples; &c. with all imaginable Plainneſs and 
Exactnes. 5 88 
II. It may be alſo obſerved, that both the true and cuſtomary 
way of meaſuring Timber and Stone, is likewiſe diſcuſſed and 
illuſtrated by proper Rules, Examples, Explanations, Qe. with 
a conciſe Method of changing alternately, the one into the other, 
by Analogy, or otherwiſe: As alſo, Reaſons why the cuſtomary 


way of meaſu 


ring, tho' leſs exact, is mote practically uſed than 


the other.. EL 8 5 
HI. The Table and Rules preceding, are fo very excellent 


jn their Uſe and Application, that they diſcover accurately, So- 


lidities for all manner of Dimenſions whatſoever, whether they 


be 


greater or leſs than thoſe exhibited in the Table aforegoing z 


ch had been farther confirmed by Geometrical Reafon and 


Demonſtration, if Space and Time had fo permitted. 

IV. If the Smallneſs of each Column in the Table had but 
admitted of two or three decimal Places more in the Calcula- 
tion; then the Solution of each Example had attained to the 
greateſt Perfection imaginable, eſpecially in all commenſurable 
Quantities or Dimenſions given; but, ſeeing otherwiſe, the 
Calculation being effected to four decimal Places only, the 
Table, notwithſtanding that Defect; will readily and accurately - 
diſcover Solidities in the way of Buſineſs, with all imaginable 
Plainneſs and Facility, without the Trouble of thoſe large and 
voluminous Tables: now extant; whoſe tedious Calculations 
duodecimally, in their many Degrees, Terms, and Donomina- 
tions, ſerve rather to amuſe than inſtruct. 33 
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Hut the young Surveyor may 3 reduce bis 
Saolidities, &c. into a Scheme, in order to prove 
and compare them with others. ' _ 


3 ET the young Surveyor ſet down their Number and 


Dimenſions, as in the following Columns, and then find 


their Contents, as already taught; and ſet that down againſt 
each Tree, as under, according to the following Scheme, 


BEE 
F 5 
No, [Side Sg. Length New Method. By Mr. Hanpus. By Mr. Worgan 
7 rech. Inches. | Feet. | Ft. Pts. | Fr. In. P.s. | Fr. I. P. 3ds. 
a4 |.-:9.-4-10 what's 7 64.:5.260 
1.1241 10s | -14 get 10 *110 87 0 
24-7 2 43 45: 11 17.187517 2 317 2 3 0 
4201 16 46.6952 46 8 446840 
of 4:14:20 24 42.6660] 42 8 42 8 0 0 
6 16 | 23 [40.8882 40 10 8 4010 8 o 
5 8 18 | 162,0000j162 © © [1620 Oo 
' 26. 28 131.4492131 5 4 131 5 4 0 
r 13 FEI46Þ13' $ ::5 11835 $0 
110] 35 | 30 255-2100 255 2 6 255 2 60 
4 I Total . 825:8946 825 10 7 825 10 76 
FF I I 
| 5 825: 10:8:9 3 


N. B. The Reader, upon due Examination, will find the par- 
ticular Contents of this Scheme, ſo agreeable to the Tables them- 
ſelves. from which they are ab/tratted, as well as the Perform- 

ance by the Pen only, that the Difference between one another, 

is within leſi than 10000 Parts of an Inch; which is ſo incon« 

| fiderable in the way of Buſmeſs, that it is not worthy Ol ſerva- 
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Animadvuerſions upon the whole ; ſhewing, briefly, the 
Nature and Quality of the Subject: Recommended 
to the Public for the due Encouragement of Au- 
 thors, according to their ſeveral Abilities and Qua- 
 Jifications. . IRS oj 


IN peruſing ſeveral Treatiſes upon Solids, tabularly perform'd ; 
particularly thoſe of Mr. Heppus and Mr. Horgan, I find 
that neither of them are unworthy of Eſteem, with regard to 
their ſeveral Methods, &c. but their endeavouring to raiſe them 
ſelves a Name or Character, by way of Reflection or Diſparage- 
ment, ſeem to me, no ways honourable; eſpecially, when we 
conſider, that no Perſon profeſſing any of the liberal Arts and 
Sciences, and appearing in Print, ought to be ſlighted for his 
Labours and good Intention to the Public, provided his Works 
appear to be truly genuine; though, perhaps, not with that 
Fineneſs of Stile and Aptneſs of Expreſſion as ſome others; yet, 
nevertheleſs, I ſay, this Author may juſtly claim from the Public, 
not only the Fruit of his Labours, but even alſo, due Eſteem and 
Reſpect; ſeeing no Man can act beyond the Talent he poſſeſſes. 
From theſe Conſiderations, we may rationally infer, that 
when Epiſtles to Books of this Nature conſiſt of cringing Apo- 
logies, and frivolous Excuſes, they are fo far from augmenting. 
the Credit and Worth of the Author, that they are rather the 
means of diminiſhing his Character; ſeeing, in the Judgment of 
the Learned, nothing can appear more abſurd, impertinent, and 
uſeleſs, than Self-Encomiums of this kind, to any thing that is 
valuable: For if the Author has inſerted nothing but what is 
true and genuine, and has advanced ſomething new, it cannot 
be denied, but that the Obligation is due to him from the Pub- 
lic, and not the contrary, as ſuch Epiſtles ſeem to imply. I am 
ſure, in all Caſes of perſonal Information, the Learner always 
looks on himſelf obliged to the Teacher, not the Teacher or 
Tutor to the Learner; and why this Method of conveying uſe- 
ful Knowledge by Books, ſhould not be the ſame is altogether 
8 'unaccountable ; eſpecially, if it be conſidered, that the com- 
municating any Secret by the Preſs, is a way abundantly more 
generous z becauſe more univerſally uſeful, not only to the Au- 
thor's moſt intimate Friends, but even likewiſe to many others, 
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that are enticely remote from his Knowledge or Acquaintanct,* - = 
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I know, In moſt Prefaces or Introductions, it is not only uſual; 


but even ſometimes needful, for the Author to give particular 


z 


_ Deſcriptions of the Mature and Quality of the Subject; yet, 
nevertheleſs, this may he done without Self-Commendation, We. 


becauſe\the Wark itſelf, when evidently ſupported with Truth, 
Reaſon, and Demonſtration, . cannot miſs of its due and juſt 
Eſteem from all impartial ang judicious Readers ; but when 
otherwiſe, it is in vain to expect it by flattering Inſinuations, by 
reaſon che Reader cannot be ſuppoſed to ſuſpend his Judgment, 


and believe that Truth and Falſhood are agreeable in their Na- 


ture; or that which is erroneous and imperfect is directly other- 


| wiſe, .metely!becanſe the Author's Preface intreats that. Favour 2 


Much leſs. can the greateſt of Performances be honourably ſup- 


ported hy ſſandering or defaming thoſe, of others; ſecing he muſt 
- " Needs be faoliſh that brags much, either what he will do, or 
what heiſhall hae: For if what he ſpeaks of fall not out ac- 


cordingly, then will the World mock him with Derifion and 


' $carp; hut if. atherwiſe, he ſhall at beſt be reputed a vain-glorious - 


Boaſter and umwiſe ; beſides, it is intirely noedleſs, heeauſe every 


Maxx proves itſelfeffectually, to be either worthy or unworthy. 


As concerning the Errors of the Preſs, there are few Books 
rholly. enempt from them, in a greater or leſs Degree; and. an 
Author -has hard Meaſure, if his Work is condemned on their 
Account; but where there ate nocother Faults, there are ſome 


| (zndiciqus Readers, as they ſaney themſelves) who for the ſake 


af, the Deficiency or Superfluity, of. a Letter, Figure, or Comma, 
will (lixe hungry Curs over their Viands) ſnatſas though at the 
ſame time, they are repleniſhing their empty Petictanies, with 
the plentiful Crops of the Author's Induſtry, which they are 
Pearce aꝑprehenſive enough toſunderſtand, much Jeſs to correcgt 


or amend. : 


Jam alſo apprebenſive, I thall be blamed by, ſome for price 


_ ee pt Knowledge and Vſe, not only 


the Decimal Table, newly calculated, chut even alſo, certain 
ants of Vulgar and, Deeimal Azithmetic-; eſpecially, ſo far as 


| galy the four inĩitiating Rules, with the Extraction of: the Square- 


When onde learned, the young Surveyor may proceed with 


Holdneſs, Certainty, and Expeqition, when he is thereby en- 


5 abled to examine and correct Tables of this Kind, as above, by 


Talon they way be ſabject.to the;Exrors of dhe Prefs, as before | 
ing Japroved, Bec. has be- 


Author. of the Bodk, entitled, $% "Vs 


r with a ſhort gyſtem of Arizhmetic;z to which is 
e annexed the Extraction of the Square -Raot, and its Uſe, 


- 
* 


A new Eh, upon SOLIDS. vet 
in finding accurately (without the Trouble of tedious Tables, 
Ee.) the Superficies of Ends or Squates of Timber, e. whofe 
Sides are unequal; by which means, the Geometriral- Mean 
between any two Sides, Ends, er Bafes given may be © found 
with leſs Trouble and more Certainty, than by any Puodecimal 
Table now extant. | 1 be 

As concerning Objections being made apainſt this new Fables 
decimally performed, they can be of no Validity; ſeeing its Ve- 
racity is undeniably evident, and its Conſtruction, as well as 
Application, ſupported with the greateſt Reaſon and Demonſtra- 
tion; which ſhews that Solidities of this kind, may be readily 
found, with all imaginable Exactneſs and Accuracy, as well as 
Plainneſs and Facility; ſeeing the decimal Parts of any Solid- 
Content may be immediately exprefſed duodecimally, in Inches, 
Parts, &c. by Inſpection only. and, as ſuch, muſt be abundant- 
ly preferable to Duodecimal Calculations, which contain ſo many 
troubleſome Names er Deaominations ; eſpecially, when we 
. conſider that there is not, nor can be any Fraction invented ſo 
eaſy to work as the Decimal, becauſe ſo like an intire Number, 
for there is the ſame Increaſe of the Places and Values in theſe, 


as in Integers, appearing even from the Nature of the Table 


_ 8 
In brief, tho? J believe this Eſſay to be the only one of this 


kind extant, with regard to its Extenſiveneſs and Compleatneſs, 


as well as Variety and Coneiſeneſs; yet I ſhall readily yield the 
Laurel to any Author, that ſhall happen to improve the ſame, 
by ſomething more excellent of his own ; ſeeing Emulation in 
Arts and Sciences is no ways to be contemned, when they ge- 
nerouſly and honourably act, without Slight and Diſparagement 
to any of their Inferiors, who may happily give them an Idea 
or Apprehenſion of the ſame; Therefore, hope that this (at 
leaſt) may be the means to incite, without Slight or Reflection, 
a more ingenious Pen, in order to the farther cultivating and 
improving ſo ufeful a Part of Learning. a 
Having thus far, for the Satisfaction of my Reader, ſhewn 
the Nature and Quality of this Subject, with regard to the eſ- 
ſential Parts, I ſhall now intirely leave it to the Cenſure of the 
Public; not doubting, but if worthy, it will meet with the Ap- 
robation of the Impartial and Judicious; but if otherwiſe, nei- 
ther them nor I can reaſonably be its Advocate: However, 1 
| ſhall never be inclinable to build myſelf a g- on the 
Ruin of others; ſeeing a Jewel of an intrinſic Value, after Pro- 
bation, will naturally and advantageouſly ſhew itſelf,  * 
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upon SOLIDS. 


To conclude, if this new and conciſe Table, with its Uſe 
nd Application, illuſtrated by Propoſitions, Rules, Examples, 
fc, ſhould happily meet v 2h due Encouragement from the 
blic, it will be no ſma)' Batisfation to the Author hereof, 
who (next unto Heaven) auns principally at the Promotion of 
Trade and Commerce, as well as that of Arts and Sciences, 
According to the utmoſt Ability of 
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I lying, may be readily taken in order to Menſuration. 


Srer. I. Concerning the Deſcription and Uk of the e = 


Hole, &c. in taking the Dimenſions 7. Timber- 77 _ that are 
age 


Jan in | e 489 
SECT. 1. The Up and Application ; vi how the ſaid. Injiru- 


ment ny be rendered gularly uſe ul, in raking the Height of 


any Tree, flanging or growing, Wi 40 imaginable 1 * 


dition. 2 


« Sec. III. Obſervations very curious and ue ful. emcerning 


Pole, in taking Heights and Diſtances . * \ © 493 * | 2 


Stew. IV. A Geometrical Reaſon and Demonſtration, ſewing, 


32 the Pole may be made 4 proper am for Wy Heights. | . 
'O g % © 64 $4 * n dg 5 8 Rr. 62 
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o the Dimeaſionsof Timber. Trees, both ſtanding ind 
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